Two methods of teaching seventh grade mathematics, 1967 by Scott, Evelyn Lamar (Author) et al.
TWO METHODS OF TEACHING SEVENTH GRADE MATHEMATICS
A THESIS
SUBMITTED TO THE FACULTY OF THE SCHOOL OF EDUCATION
ATLANTA UNIVERSITY, IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE








The writer of this thesis wishes to acknowledge with
sincere appreciation the assistance and cooperation of all
who helped to make this study possible.
Special thanks are extended to Dr. Edward K. Weaver,
advisor, and Dr. Robert L. Smothers, co-advisor, for their
helpful assistance throughout the writing of this thesis.
Without them the successful completion of this thesis






LIST OF TABLES v




Evolution of the Problem 3
Contribution to Educational Knowledge, Theory
or Practice 4
Statement of the Problem 4
Purpose of the Study 4
Method of Research 4
Research Procedure 5
Limitations of the Study 5
Definition of Terms 7
Period of Study 7
Subjects and Materials 7
Survey of Related Literature 8
Current Programs in Mathematics 8
Research of Psychologists on Teaching Math 10
Criticisms of Mathematics . H
Learning by Discovery ........ 12
Research on Teaching Mathematics 13
Atlanta University's Theses Articles 14
II. A RESOURCE UNIT IN MATHEMATICS 16
Outline of the Resource Unit 16
The Resource Unit Geometry and Measurement 18
Introduction 23
Suggested Activities, Experiences, Experiments,
Demonstrations, and the Like, in This Field ... 33
III. PRESENTATION, ANALYSIS AND INTERPRETATION OF THE DATA . 55
Ages, I.Q.'s, Grade Level and Sex of X Group and
Y Group Students 57
iii
iv
TABLE OF CONTENTS - Continued
Chapter Pa8e
Individual Raw Scores, Converted Scores and General
Test Results Obtained for Students from X Group
and Y Group - STEP AM 57
Individual Raw Scores, Converted Scores and General
Test Results Obtained for Students from X Group
and Y Group - STEP BM 60
Raw Scores and General Test Results 62
IV. SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 65
Rationale 65
Evolution of the Problem 67
Contribution to Educational Knowledge, Theory and
Practice • • • 67
Statement of the Problem 68
Purpose of the Study 68
Method of Research 68
Research Procedure 68
Limitations of the Study 69
Period of the Study 69
Subjects and Materials 69








Sequential Test of Educational Progress, AM and BM. . 80
Contemporary Test Series 81
LIST OF TABLES
Table
1. Ages, I.Q.'s and Sex of X and Y Group Students ... 58
2. Individual Raw Scores, Converted Scores and General
Test Results Obtained for Students from X Group and
Y Group - STEP AH 59
3. Individual Raw Scores, Converted Scores and General
Test Results Obtained for Students from X Group and
Y Group - STEP BM 61
4. Raw Scores and General Test Results 63
LIST OF ILLUSTRATIONS
Figure
1. Diagram Method of Rotating Groups 6




Rationale.--During the past ten years the traditional elementary
school mathematics curriculum has been undergoing a number of changes
aimed at creating a modern mathematics program. New mathematical
topics are being introduced into the curriculum. Traditional mathe
matics materials are being reorganized and inconsistencies are being
1
removed from the teaching of mathematics.
The phrase "new topics" may be slightly misleading because the
topics themselves are not new in mathematics, but they are new to the
elementary curriculum. The concept of sets, for example, was developed
in the late nineteenth century, but was traditionally reserved for ad
vanced college mathematics courses; today the basic ideas of sets are
2
being introduced successfully as early as the kindergarten.
Rather than introduce a variety of static and seemingly unrelated
ideas, the goal of a modern program is to develop better pupil under
standings of the relations between mathematical ideas and the part these
3
ideas play in the unified structure of all mathematics.
The change from a traditional to a modern program is basically
James W. Heddens, Today's Mathematics; A Guide to Concepts and
Methods in Elementary School Mathematics (Chicago, Illinois: Science




a shift in emphasis. The traditional program was devoted exclusively
to arithmetic; the modern program is broadened to include parts of
algebra, geometry, and logic as well. The traditional program was
usually based on computational drill, and memorization of facts and
shortcuts. The modern program stresses understanding of mathematical
processes and concept formation. Modern mathematics still demands com
petence in the fundamental operations and an understanding of basic facts
(some of which must be memorized in any kind of program), but the modern
program strives, at the same time, to show why the operations work and
1
why the facts are true.
It is believed that the trouble with traditional mathematics, is
that students had to memorize too many laws and facts in arithmetic.
Children never understood why they were memorizing these laws and facts.
It is further believed that the new mathematics gave the students the
opportunity to discover for themselves the basic principles of mathe-
2
matics.
Many individuals and groups have wondered who really started these
changes in modern mathematics. Individuals and groups have been ex
perimenting with certain phases of mathematics at various levels and in
different places as early as the 1950's. The UICSM (University of
Illinois Committee on School Mathematics), this group worked on develop
ing a new curriculum in mathematics for secondary schools. But it was
the College Entrance Examination Board's Commission on Mathematics that
Heddens, loc. cit., p. 2.
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Herbert S. Zim (ed.), Our Wonderful World (New York: Grolier
Inc., 1966), p. 47.
that really started national reforms, about 1959. The School Mathematics
Study Group, generally referred to as SMSG, took up where the commission
left off. Many other groups, like the Greater Cleveland Mathematics
Program, began to plan and develop programs that would be both mathe
matically correct and pedagogically sound. Currently, changes in
mathematics are so extensive, so profound, and so far-reaching in im-
1
plication that they can only be described as a revolution.
During previous generations it was believed that there was a need
for all people to be able to calculate efficiently and accurately. But
now the task of calculation is being taken over by machines. These
machines are replacing many individuals because there is a need for
people who can think imaginatively, create new problems to solve, and
new ways to solve them for modern living and working is called for a
2
new kind of mathematics.
The writer is of the opinion that most people learn mathematics
partly so that they can solve problems which may eventually confront
them. The writer also believes that there is value in learning mathe
matics, so that the learner can apply what mathematics he has learned
in the future.
Evolution of the problem.—The writer's interest in this study
stemmed from a desire to see why mathematics is called the "new math."
Also the writer became interested because this was her first year
teaching modern mathematics.
Mary Petronia, "A Letter to Parents About the New Mathematics,"
The Arithmetic Teacher, XIII (October, 1966), 468.
2
Heddens, loc. cit., p. 2.
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Contributions to educational knowledge, theory or practice.—It is
hoped that this study will be important to other interested persons in
the teaching of modern mathematics. It is further hoped that some of
the implications from this study can be used to help train persons
sufficiently enough to keep up with our rapidly changing space age.
Statement of the problem.--The problem of this study was to de
termine whether the "old" or the "new" method of teaching seventh grade
mathematics is more effective when a resource unit becomes the basis
for formulating teaching-learning units.
Purpose of the study.—The major purpose of this study was to
discover the extent to which pupils change their mathematical be
haviors when taught by the content and method of the "new" and "old"
mathematics. The specific purposes of this study were to:
1. Specify the "old" and "new" methods of teaching mathematics.
2. Identify or specify the content of the "old" and "new"
mathematics.
3. Structure the content of the "old" and "new" mathematics
according to the Taxonomy of Educational Objectives in the
cognitive and affective domains.
4. Develop resource units to serve as a basis for the teaching-
learning units the pupils will study during the experimental
period.
5. Teach the "old" and "new" units by the old and new methods.
Method of research.—The experimental method was employed,
utilizing the rotational technique to eliminate as many uncontrolled
variables as possible. The data were treated by use of appropriate
5
statistical analysis.
Research procedure.—The following procedures were taken:
1. Permission to conduct the study was requested from the
proper authorities of the Cobb County School System.
2. The forty seventh-grade pupils were divided into two
matched sections, designated as Groups X and Y. The two
groups were matched on the basis of age, sex, I.Q. and
previous achievement.
3. Each group, for the twelve weeks of this study, were
taught by the researcher.
4. The pre-test was administered to test the student's
mathematical achievement prior to the experiment.
5. Group X was instructed by the method previously defined
as the old method and Group Y will be instructed by the
new method for a period of six weeks, test X and rotate
X and test X again at the end of the experiment. This
diagram is shown on page 6.
6. The writer computed the significant difference and tested
the null hypothesis at the .05 per cent level of confidence.
7. The conclusions were presented in terms of either rejection
or acceptance of the null hypothesis. Conclusions and re
commendations were formulated based upon the statistical
analyses of the data, gathered in this study.
Limitations of the study.—The limitations of this study are:
1. It concerned only one elementary school.
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selected elementary school.
3. It concerned itself with only the achievement of these
pupils learning mathematics by the new method and old
methods of teaching.
Definition of terms.—The "old" method is defined as that method
in which factual information is presented by utilizing:
1. The basic mathematics text;
2. The curriculum study guides of the seventh grade as
furnished by the Cobb County Public Schools;
3. Materials, equipment and all other supplies furnished by
Cobb County Public Schools, and
4. Mathematics curriculum guides.
The new method is defined as that method of teaching mathematics
which emphasizes the role of postulates, the notion or concept of set,
logic and methodology, and mathematical structure or pattern. A great
deal of stress is placed upon the unification and integration of
mathematical ideas and procedures, continuity and sequence of ex
perience, precise definitions, terminology, and notation, distinction
between objects and names of objects, deductive proof, and problem-
solving.
Period of study.—This study was conducted during the months of
February, March and April of the 1966-67 school term.
Subjects and materials.—The subjects of this study were forty
seventh-grade pupils enrolled at a selected elementary school during
the 1966-67 school year.
The following materials were used in this study:
8
1. Teacher-made pre-tests and post-tests
2. Textbooks (Teacher's Guide)
3. Visual aids for mathematics teaching
4. Resource and teaching-learning units.
Survey of related liteeature.—Changes in the mathematics program
in elementary schools have emerged from many sources: from societal
changes that have resulted in a need for more mathematical competence,
from advancements in learning theory that make possible more effective
instructional procedures, from the fact that more advances in mathe
matics have been made during the twentieth century than in all the
previous history of the world, from the fact that mathematicians have
recently acquired an interest in improving elementary and secondary
school programs, and from the fact that developing the rational powers
of the pupil has recently received increasing recognition as the
central purpose of education.
Current Programs in Mathematics
The experimental programs in elementary school mathematics includes
The Greater Cleveland Mathematics Program which was formed in 1959 as
an instrument for developing the most effective curriculum possible
for mathematics in kindergarten through grade twelve. The project was
designed to present mathematics to all children in logical and systematic
fashion so that mathematical concepts would be understood and subsequently
used in developing computational algorisms. Emphasis on the discovery
Educational Policies Commission, The Central Purpose of Education,
ed. William B. Ragon (Washington, D. C.: National Education Association,
1961), p. 327.
9
approach shifted the interest in teaching mathematics as a way of doing
something toward teaching mathematics as a way of thinking.
The University of IUinois Project was an outgrowth of the Uni
versity of Illinois Committee on School Mathematics. The project does
not attempt to present a fully developed curriculum in elementary school
mathematics and there is little emphasis on computation or the de
velopment of a precise vocabulary; the emphasis is on thinking, oral
2
work, and concept development.
The Madison Project, directed by Robert Davis of Syracuse Uni
versity, is primarily a behavior study concerned with learning how
people learn mathematics. Stated purposes include (1) to promote
greater interest in mathematics, (2) to stimulate children to think
more creatively about mathematics, and (3) to provide a sounder back
ground for future mathematics. The project has made no attempt to
develop a complete mathematics program for elementary schools; instead
the materials produced are regarded as enrichment materials. The
content of the materials is primarily algebraic and geometric and the
writing is easily understood by pupils in grades three through seven.
The program includes the use of demonstration centers, tapes, and film
3
to be used in in-service education programs for teachers.
The School Mathematics Study Group, under the direction of E. G
Begle of Stanford University was instituted in 1959. The major ob
jectives of the SMSG Project was to provide direction to commercial
William B. Ragon, Modern Elementary Curriculum (New York: Holt,






publishing companies, schools of education, and school systems on the
scope of the mathematics program for elementary and secondary schools.
The project emphasized the study of (1) grade placement of topics, (2)
the development of concepts and mathematical principles, (3) the in
troduction of new topics, particularly from geometry, (4) programs for
abler learners, (5) teacher education, (6) the relation of elementary
school mathematics to future study of the subject, (7) methods and
materials for effective classroom instruction, and (8) the application
of findings on concept formation from child psychology to the learning
of mathematics. Although other projects have given more attention to
certain aspects of the teaching of mathematics, the SM8G program has
made the most useful contribution in terms of the nature of an overall
program.
The Stanford Project, titled Sets and Numbers, is directed by
Patrick Suppes of Stanford University. The primary objective is to
develop and test materials for a mathematics program for kindergarten
through grade six. The intention is to develop a program that is
2
mathematically sound and pedagogically feasible.
Research of Psychologists on Teaching Math
In this century, the application of the scientific method to the
study of educational problems has brought with it intensive activity
in the teaching and learning of elementary school mathematics. The
arithmetic program seemed to be a favorite vehicle of the S-R
Ragon, loc. cit., p. 327.
2Ibid., p. 329.
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psychologists led by E. L. Thorndike, the later Gestalt psychologists
led by Kohler, Wertheimer, and others, the more recent cognitive psy
chologist led by Charles H. Judd, and in our time, Jean Piaget, William
A Brownell and others.
Arithmetic has also been a favorite vehicle for the research
activity of the curriculum theorists of this century, as evidenced by
the child development school led by Kilpatrick and Hopkins by the social
utilitarian school led by Wilson and Washburne, and by the structural
2
school supported by the subject matter specialists.
Criticisms of Mathematics
Although the arithmetic of Grade VII and VIII at the turn of the
century became general mathematics, following recommendations of the
National Committee on Mathematical Requirements, criticisms of mathe
matics instructions by the mid-century often centered on the inadequacy
of instructional at this level. It was believed by many teachers that
the courses of these grades do not provide adequately for either the
lower 50 per cent or the upper 50 per cent in achievement and aptitude.
What was learned about the teaching of arithmetic in the early grades
is often not applied in junior high school. The general mathematics
of these grades is criticized because of too much drill on topics in
which the slower-learning children have already failed and in which they
have found no interest, because of inappropriate social applications
and because of content that does not provide challenging new ideas for
^■Vincent J. Glennon, "Research Needs in Elementary School Mathe
matics Education," The Arithmetic Teacher, XIII (May. 1966), 364.
2Ibid.
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those of greater aptitude.
It was found by studies of Moon, Wise, Woody, Charter and others
that adult society uses only a small proportion of the arithmetic
2
handed down by tradition in textbooks and courses of study.
Marion, Dalrymple, Backley, and Lindberg have shown that decimals
aside from United States money, are not used in common business
transactions. Decimals occurred in two situations; first, in the
statistical department of big business or government bureaus, where
averages are computed or social security benefits figured; second, in
the engineering department of big business in which close-fit manu
facturing is involved, such as pistons or valve stems of an automobile,
3
the ten-thousandth of an inch became practically the measuring unit.
Learning by Discovery
Questions pertinent to the discovery approach to teaching mathe
matics have been answered by Bert Y. Kersh. Some of these questions
are: What characterizes the discovery approach? What difference does
it make whether the learner invents a principles of mathematics or
simply is told the principle? Kirsh states: "Learning is more af
fected, even though it may take the learner by discovery."
When a student learns by discovery he (1) understands what he
Max G. Wingo, Encyclopedia of Educational Research (rd. ed.




Bert Y. Kersh, "Instructional Strategies," The Arithmetic
Teacher, XII (October, 1965), 414.
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learns and he is better able to remember and to transfer it, (2) he
learns something the psychologist calls a "learning set11, or a
strategy for discovering new principles, and (3) he develops an in
terest in what he has learned.
Research on Teaching Mathematics
A summary of eight research studies at the elementary school
level, concerned with student achievement in arithmetic following the
study of a modern program was given by Payne. Four of these studies
indicated that elementary school children who had studied a modern
program outscored their traditional contemporaries on tests featuring
conventional mathematics. Four other studies indicated that elementary
school children studying a modern program achieved at least as well
on traditionally oriented arithmetic tests as their conventional
2
counterparts.
Meadowcroft made a study where all of the students were taught by
the conventional text-book-lecture method. He found that utilization
of programmed material in the seventh grade had no adverse effects upon
3
eighth-grade achievement.
Friebel provided convincing evidence that the SMSG unit on measure
ment produces a desirable result. Friebel studied 185 seventh graders
following "traditional" and SMSG programs. He found the SMSG students
Kersh, loc. cit., 414.
2
Holland Payne, "What About Modern Program in Mathematics?," The
Mathematics Teacher, LVIII (May, 1965), 422-24.
Bruce A. Meadowcroft, "The Effects on Conventionally Taught Eight-
Grade Math following Seventh-Grade Programmed Math," The Arithmetic
Teacher, XII (December, 1965), 615-16.
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to be significantly superior to their "traditional counterparts in
their understanding of measurement concepts and in their skill at
..1
handling situations involving measurement.11
Atlanta University's Theses Articles
Lexie Williams found in her study that there did not appear to
make a great deal of difference in reasoning, computational ability,
or development of understanding whether one teaches modern arithmetic
2
by conventional modern methods.
Bronel Welchel found in his study that although entirely new
methods and mathematical symbols were employed with the experimental
group, the students may achieve equally as well, when taught by the
3
traditional curricular sequences and methods.
Likewise, the findings of the study done by Ruby Gannaway on the
"relative effectiveness of two methods of arithmetic teaching in re
lation to sex differences" revealed that females exhibited a higher
degree of arithmetic learning after being taught by the drill method;
the meaning method exhibited no superiority over the drill method of
4
teaching arithmetic to males and females.
*A. C. Friebel, "A Comparative Study of Achievement and Under
standing of Measurement Among Students Enrolled in Traditional and
Modern School Mathematics Programs" (dissertation abstract, XXVI,
August, 1965), pp. 903-04.
2Lexie B. Williams, "Two Methods of Teaching Arithmetic in Second
Grade" (unpublished Master's thesis, School of Education, Atlanta
University, 1965), p. 65.
Bronel R. Welchel, "A Comparison of 'Meaningful' and ^Traditional
Methodologies with Reference to Selected Topics from Number Theory"
(unpublished Master's thesis, School of Education, Atlanta University,
1962), p. 127.
Ruby Gannaway, "The Relative Effectiveness of Two Methods of
Arithmetic Teaching in Relation to Sex Differences" (unpublished Master's
thesis, School of Education, Atlanta University, 1960), p. 55.
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The new mathematics is the fastest growing and most rapidly
changing of all the sciences today in mathematics. It is the only
science in which most of the theories of 2,000 years ago are still
valid and in which there is still room for new ideas and new branches
of mathematics.
Finally, mathematics programs have been developed basically to
help children become familiar with modern mathematics, and to make
them aware that in spite of the "new" mathematics, the "old" arith
metic is still with us.
1Paul E. Blackwood (ed.), The How and Why Wonder Book of Mathe
matics (New York: Grosset and Dunlap, 1966), p. 46.
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THE RESOURCE UNIT GEOMETRY AND MEASUREMENT
Grade 7
This resource unit presents materials on geometry and measurement.
The materials presented in the resource unit were gathered through
copious reading and reference work in the Trevor Arnett Library,
Atlanta University and the Washington Street Elementary School in
Austell, Georgia, during the 1966-67 school year.
Since the fundamental purpose of the school is to develop the
child, and that every child should be provided with opportunities
and experiences necessary to meet his individual needs regardless of
intellectual, economic, cultural, religious and physical qualifications.
The resource unit is the procedure for directing the activities of
learning. The unit, to be described will serve as a directive for
teachers in elementary mathematics courses. It is hoped that such a
directive will represent a plan a teacher can use to plan with these
classes.
In this unit, the writer will try to carry out the objectives of
the topics to be taught in this unit and try to provide a clearer under
standing of these topics.
The following suggestions for teaching in the area of geometry
and measurement were formulated after reading many teacher editions of
textbooks and articles pertaining to teaching in these areas.
Ask questions in such a manner that pupils see that while answers
to questions such as "How far"? or "How many?" involve numbers these
answers are found by counting and others are found by measuring. How
18
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many pupils? (counting) How long is the stick? (measuring)
Books such as The Story of Measure by Perry gave an interesting
account of the attempts that have been made to produce and efficient
system of measures throughout the world.
The thermometer provides a very good example of an application of
a number line and as a measuring instrument.
Have students find the perimeter of their classroom. They may
estimate the perimeter before they measure it and compare their estimate
with the final measurement. They can also compare the measurements
arrived at by different people.
Prepare with pupils a list of units of measures used by ancient
man. Show the lengths indicated by these measures.
Unit Length
Cubit Length of a man's forearms
Span Half of a cubit
Fathom Distance across a man's outstretched arms
Barleycorn Three in a row and round and dry equals
an inch
Prepare a list similar to the one described in the previous sug
gestion. Use units of measure common today but not standard. Such
a list will include items such as:
a handful a county mile
a mite a sackful
a pinch quick as a flash
a city block a little bit
Teach appreciation for the standard units of measure now in
common usage. Ask pupils to use length of forefinger to measure
lengths of various objects such as tablets, pencils or crayons. Compare
answers and note the many differences. Vary the exercises using the
foot or the arm as units of measure.
20
Add interest to the study of non-standard units of measure by
using pupil-made charts and posture. An interesting one might be of
the Ancients "Rule of Thumb" showing the following:
Picture of Representing Measurement of
Thumb 1 inch
Foot 1 foot
Three feet 3 feet or 1 yard
Both arms outstretched 2 years or 1 fathom
Make a list of some standard units used for measuring distance,
time, and weight.
Example:
Distance mile, yard, foot, inch
Time second, hour
Weight ton, ounce, pound
Give examples and present models of familiar objects which are
geometric solids - balls, boxes, blocks, paper cups, cans, hat boxes,
etc. Ask pupils to name others. Have children separate them into
groups; prisms, cylinders, cones, and spheres.
Ask the question when discussing planes. "Why will a three-
legged table stand solidly against the floor while a four legged table
will not always do so?"
Books for pupils include:
Adler, Irving. The New Mathematics. John Day. 1960.
Adler, Irving, Hess, Lowell, and Fehr, Howard. The Giant Golden Book
Mathematics. Golden Press Co. 1960.
Bendick, Jeanne. How Much and How Many. McGraw-Hill. 1961.
Highland, Esther and Harold. The How and Why Wonder Book of Mathe
matics. Grosset and Dunlap. 1965.
Mathematics for Georgia Schools.
Periodicals:
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The Arithmetic Teacher, National Council of Teachers of Mathematics,
1201 Sixteenth Street, N. W., Washington 6, D. C.
The Mathematics Teacher, National Council of Teacher, National Council
of Teachers of Mathematics, 1201 Sixteenth Street, N. W.,
Washington 6, D. C.
Booklets and Pamphlets for Pupil's Reading:
The Amaging Story of Measurement. Lufkin Rule Co., 1730 Hess Avenue,
Saginow, Michigan.
How Long is a Rod? Ford Motor Company, Dearborn, Michigan.
Number Stories of Lone Ago. Smith, David Eugene, National Council of
Teachers of Mathematics, 1201 Sixteenth Street, N. W., Washington 6,
D. C.
Yearbooks:
Mathematics Enrichment for the Grades. Mathematics Enrichment for the
High School. Published by the National Councils of Teachers of
Mathematics, 27th and 28th Yearbooks, 1963.
Suggested Films for Enrichment of Measurement and Geometry:
"Measurement" Number 2047 el-jh-sh
Measuring Simple Areas-Number 4256 el-jh-sh
Measuring Areas; Square Rectangles - Number 2646 el-jh-sh
Triangles; Types and Uses - Number 2741 el-jh-sh
Volumes of Pyraminds, Cones and Spheres - Number 4885 jh-sh
Volumes of Cubes, Prisms and Spheres - Number 4884 jh-sh
Geometry
Angles-Number 4254 jh-sh
Angles and Arcs in Circles - Number 4357 jh-sh
Circle, The-Number 3185 jh-sh
Points, Lines, Planes - Number 25293 t(color)
Geometry and You - Number 2116 jh-sh
Polygons and Angles - Number 25294 t(color)
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Measurement - Looks through the eyes of an average boy at society's
dependence on measurement and its standard.
Measuring Areas - Square Restangles, a graphic approach provides in
sights from which the child may confidently generalize that the area
of many square or reetangle may be found by multiplying its length by
its length by its width.
Volumes of Pyramids, Cones and Spheres - Through demonstration and
animation formulas for the pyramids, cone and sphere are developed
and clearly illustrated.
Angles and Arcs in Circles - This film deals with the measurement of
central angles, arcs, inscribed angles and angles formed by two chords.
Measuring Simple Areas - This film presents needs and uses for finding
areas of various figures.
Volumes of Cubes, Prisms and Cylinders - The most common manmade
objects are cubes, prisms and cylinders. In this film we are con
cerned with the size and shape of these geometric solids, since we
want to know their volume or capacity.
Triangles: Types and Uses - This film describes the Phthagorean
Theorem and its use, and shews the deviation of the formula for area.
Angles - This film will help the Geometry student understand all the
various types of angles and their relationship to each other.
Circle, The - In this film such important phases as radii, diameters,
chords, tangents secants, arcs and central angles are presented and
clarified. Theorems and proofs are introduced.
Points, Lines, Planes - This film builds the intuitive groundwork
for study of geometry as a deductive system in the secondary school by
23
introducing geometry at an informal level in the elementary grades.
Geometry and You - The function of geometry shown through this
practical demonstration of its every day importance.
Polygons and Angles - This film concentrates on the familiarization
with the geometric elements of angles and polygons.
Let children do bulletin board displays giving examples of rec
tangles, squares, triangles, parallograms, trapezoids, and circles
and show how to find the areas of each.
Introduction
Measurement has been dealt with for a long time. Beginning with
the first years of school, students learned about rulers, scales,
clocks, and many other instruments used in making measurements.
During the past seven years these students have worked hundreds of
problems which required some knowledge of the measurement process.
Not only in mathematics classes, but also in other classes, such as
science and social studies, there is a need to know many things about
how to make and use measurements.
Measurement is a topic of prime importance to all of us because
it is a part of everyone's normal routine.
Although geometry was familiar to ancient Greek scholars, it is
still up-to-date mathematically. Geometry, like arithmetic, is a
branch of mathematics applicable to many, many situations in science
and industry. An engineer unfamiliar with the geometry necessary in
his work would be severely handicapped. A scientist who desires to
study physics or astronomy must be familiar with geometric developments
of the past century.
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The importance of measurement and geometry to mathematics and to
human affairs in general is so well established and related to applied
problems in the elementary school program that a neglect of these
areas may be attributed only to lack of perspective or indifference.
Some Problems of Teaching and Preparation in
Geometry and Measurement
One of the unsolved problems in the area of new mathematics is
concerning parents and initiating them to the modern mathematics
program. Many books and articles have been written especially for
parents concerning the new mathematics program. Examples of these:
The New Math for Teachers and Parents of Elementary School
Children by Charles M. Barker, Jr. Helen Curran and Mary Metealf: "The
Arithmetic Teacher," which is published monthly have articles on parent
orientation.
There are also problems in the training of elementary school
teachers. Many of the problems have been alleviated through teacher
training programs in modern mathematics and training in modern mathe
matics at the graduate level.
Another problem is that of teaching the culturally disadvantaged
child. It is important for these children to be successfully initiated
and rewarded for their efforts. They need confidence and an atmosphere
which is conducive to learning.
What is Known in Geometry and Measurement
Geometry is part of the child's everyday life for geometric shapes
are found in his home in the simple tools of living. In the "new"
mathematics informal introduction to geometry is developed through the
25
grades to some simple concepts in geometry.
Precision in the use of tools, pencils, compass, straightedge,
protractor, is taught, as is the distinction between line and line
segment and between idea and physical representation of the idea. Such
an area gives attention to areas of life that are not numbers the
emphasis is not on measurement, but on understanding the idea of a
2
point.line, circle, plane, etc.
The study of space and location is the part of mathematics called
geometry. This subject deals with points,space, curves, line segment,
•a
rays, circles, polygons, and angles.
Modern programs in mathematics are introducing geometric concepts
in the elementary grades that in traditional programs were usually re
served until secondary school. The approach to geometry in the ele
mentary grades is based on an intuitive development. Various experi
mental programs have shown that children can develop geometric ideas
intuitively, through discovery rather than step-by-step analysis. By
"intuitive approach11 we mean that children discover that geometry can
be developed for their own observation about shapes and the relations
4
between shapes in the physical world.
Geometry involves physical things rather than abstract ideas.
■""Charles M. Barker, Helen Cursran and Mary Metcalf, The "New" Math
(Palo Alto, California: Fearon Publishers, 1964), p. 55.
2Ibid.
Ibid.
James W. Heddens, Today's Mathematics A Guide to Concepts and
Methods in Elementary School Mathematics (Chicago, Illinois: Science
Research Associates, 1964), p. 357.
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The Ancient Greeks received a physical concept of geometry from the
Egyptians, but ultimately transformed Egyptian physical geometry into
an abstract science that reached its peak with Euclid. The English
word "geometry" is derived from the Greek words for "earth measure."
Measurement is an important part of daily life. We use it con
sciously and unconsciously in making such decisions as: "Will that fit?"
Have I time to get across? and Is that long enough? Measurement is a
process that links our physical and social environment with mathematics.
Measurement developed through four stages.
1. Comparison of objects by observation.
2. The idea of an arbitrary unit of measure and the need to
select as this unit the same sort of thing that we are
trying to measure.
3. The creation of a scale for convenience.
2
4. Selecting a standard unit.
Measurement has never been given a proper role in the elementary
school mathematics program. As a topic of study, it has been treated
as a very distant relative of the theoretical program. Yet the reasons
for its neglect are obscure. Even in times where there was a greater
regard for the applications of elementary mathematics than there is
3
today, measurement received little attention.
Enlightened classrooms practice which favors concrete, practical
uses of number knowledge consistently has failed to focus upon
Heddens, loc. cit., p. 357.
2Ibid.
3Lloyd Scott, "A Study of the Case of Measurement in Elementary
School M thematics," Mathematics Teacher, LXVI (November, 1966), 714.
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measurement as a topic of importance.
Questions, misconceptions, needs, interests, problems,
anxiety of students regarding geometry and measurement
There has been some skepticisms among elementary school teachers
about the suitability of geometry for the elementary school. The
following questions are most often asked:
1. Do the pupils have the intellectual maturity to learn
these geometric concepts?
2. Do the pupils have the muscular skills required to perform
certain constructions?
3. What is the value of teaching geometry in the elementary
school?
Emphasis in the past has been largely on whether or not a pupil
was "ready" for the study of geometry. Cronback says:
Readiness is not readiness merely for certain subject
matter. One is ready or unready for the total learning
situation, taking into account the methods of teaching ^
and the satisfaction offered as well as the subject matter.
Another misconception of geometry has been the aptitudes and
abilities needed for the successful study of geometry. In regards to
this misconception Stein said:
If a survey of specific abilities is made early enough
it might be possible to prevent poor achievement by bolstering
up those abilities in need of attention before they bring
about inhibitions, discouragement, and possible failure.3
Scott, loc. cit., 714.
Lee J. Cronback, Educational Psychology, second Edition (New York:
Harcourt, Brace and World, Inc., 1963), p. 88.
Harry Stein, "Characteristic Differences in Mathematical Traits
of Good, Average, and Poor Achievers in Demonstrative Geometry"
(unpublished Doctoral dissertation, University of Minnesota, 1942),
p. 166.
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Children in all grades need to start geometry by making geometric
figures and then making observations. What we do ourselves we do not
forget. A child who is given a sound base in geometry may be able
to continue his study of geometry.
There is a need for greater attention to the assessment of
degrees or levels of understanding with regard to conceptual learning
in geometry.
The role of discovery is a need and is well recognized.
Host students can be motivated to enjoy the study of geometry.
There are many manipulative exercises that teach the basic principles
of geometry and at the same time offer an enjoyable change of pace
from the usual member work.
Problems involved in teaching geometry consist of getting in
terested prepared teachers, textbooks that provide the necessary skills
in teaching the subject and more manipulative devices.
Most students think geometry is fun and wish everybody liked
geometry. They feel it is a new kind of mathematics. Some students
wish for more and more time in the day to work.
Although there is research supporting the hypothesis that measure
ment topics are teachable, there are many questions about the topics
in measurement:
1. Which measurement topics are teachable at various
grade levels?
2. To what extent are students stimulated by these topics?
3. At what level are certain topics learned with a high
degree of efficiency in terms of time and expended effort?
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4. Which of these topics are appropriate at various grade
levels?
Many misconceptions have been made concerning the treatment of
measurement in the textbook series. It was found that the use of
measurement units were in most conventional arithmetic programs.
It was also assumed that measurement should be avoided until
children were ready to deal with them. However, it was always had
a knowledge of some measurement.
There is a need to give more attention to the subject of measure
ment so a child will appreciate and remember it.
There is also a need for teachers to appreciate the topic itself
so that she will be better prepared to help students develop skills
and understandings in a topic acknowledged as difficult.
The teacher plays an important role in motivating the children
interest in measurement. The teacher can prepare weekly assignment
sheets which includes problem materials, puzzles, games, major squares
or historical references.
The problems confronted with consist of securing adequately
trained teachers, the education of parents to the new topic and making
available supplementary materials.
Many students feel that they are really getting a better under
standing of measurement. Also students have just begun to discover
things that were represented all around them.
Possible outsomes of the teaching-learning process
in geometry and measurement.
It is hoped that upon the completion of these studies the children
will know many concepts used to develop the new geometric ideas; to
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make constructions with straight-edge and compasses; to know the im
portant relationships among angles; to have a more precise vocabulary;
to increase children's knowledge and understanding of linear measure;
to review and extend understanding of standard units of measure; to
help children appreciate measurement as a comparison; to help children
understand the concept of a mathematical model of space is basic to
an understanding of the mathematics of measurement because the theory
of measurement is developed within the mathematical model and then
applied to actual physical measurements.
Description of Teaching in Geometry and Measurements
Geometry:
Begin with a question to promote discussion. For example:
I'm thinking of a certain point on the chalkboard. How could I
show you the point?" The usual response will be, "Make a dot with the
chalk." If this is the reaction, show children a sheet of paper with
tiny pinholes. Then make a large dot on the chalkboard. This may
stimulate some of the faster-thinking pupils to make a mental com
parison. Direct their thinking toward the idea of a geometric point by
encouraging this comparison of physical representation.
How many different objects can you think of that could be models
of line segments? A pencil could be one model. What others can you
think of?
Draw two dots on the chalkboard and connect them.
• ; ; _ ; , #
Ask whether the line could be longer or shorter. Lead the children to
think about a "part of a line" in comparison with a "line." Draw a line
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with a dot through the point represented by the dot. Ask whether
any other lines could be drawn through this point. Have children
give you directions until the idea is established that there are in
finitely many lines that can be drawn through the point.
0iscuss the unbound nature of lines and planes in the class. Using
arrowheads on pictures of lines to signify the unending nature of the
line. This symbol is to be used at all times.
In developing the concepts of ray, angle and the measurement of
angles, lead a discussion that centers on the ways of naming these
geometric figures. Use the chalkboard for these discussions. Help
the students understand why figures are named as they are. This is
to be done by creating an understanding that an angle and the measure
of an angle are two different things. Use the chalkboard to show
pictures of various types of angles and have the children classify
them.
Introduce the children to the nation of classical geometric con
struction using only a straightedge and compass. Three basic con
structions will be presented; 1) a line perpendicular to a given
straight line and containing a given point on the given line; 2)
a line perpendicular to a given line and containing a given point not
on the given line; 3) copying an angle.
During this section of study, encourage pupils to use rulers and
protractors in addition to straightedge and compasses. Bring out the
term "drawing" is used to denote a picture produced with any sort of aid.
The term "construction" is reserved to denote a picture produced by
using only the straightedge and compasses.
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A review of the definition of a triangle, the exploration of
various types of special triangles, and an investigation of the sum
of the angle measures of a triangle are to be taught.
Measurement:
When faced with a simple situation that demand measurement of
length a child should understand the need for measuring and be able
to decide on the proper units to use and perform the measurement with
a degree of accuracy.
In teaching the standard units of measure, give the students an
insight of the need for the nature of, and the origin of standard
units of measure. Give students additional items which are not
standard units. Give the students exercises in changing one unit of
measurement to another unit of measurement. The following examples
can be used:
Because the units of the metric system are related in a simple
and logical way be powers of ten, it is easy to change one unit to
another. We need only to multiply or divide by the appropriate power
of ten. An example, two farm houses that are 1300 meters apart.
Suppose we want to express this distance in kilometers. We know
that 1000 meters is equal to, 1 kilometer, that each meter is equal to
1/1000 of a kilometer. Therefore we can multiply 1300 by 1/1000 or
(.001) and obtain 1.3, which is the distance between the two farm
houses in kilometers.
In the English system, it is much more cumbersome to change units.
Suppose, that the two farmhouses are 1.3 miles apart and that we wish
to express this distance in feet. There are 5280 feet in one mile.
So we must multiply 1.3 by 5280 to find the distance in feet between
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the two farmhouses. Then 1.3 miles is equal to 6864 feet and the two
farmhouses are 6864 feet apart,
The development of computational conventions for adding, sub
tracting, multiplying and dividing numbers referring to measurements
will be taught and practice will be provided in applying these pro
cedures .
The most common types of measurement - length, area, volume, weight,
time and money will be developed. These concepts will be developed
with real materials. Ideas can be discovered and understood rather
than superficially learned and mechanically applied. Time will be
provided for children to explore and discover the basic concepts of
measurement and the relations that exist between the various units of
measurement.
Suggested Activities, Experiences, Experiments,
Demonstrations, and the Like, In This Field
Geometry:
I. Draw a picture of a line on your paper. Let A be a point
on this line.
(a) Choose a point on the line different from A and
label it B.
(b) Choose another point on the line in the opposite
direction from A and label it C.
(c) Name two rays that are part of this line and have A
as an end point.
(d) Are there many more rays on this line that have A
as an end point?
II. Mark a point on your paper and label it A.
(a) Draw one ray having end point A.
(b) Draw another ray having end point A.
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(c) Draw four more rays having end point A.
(d) How many rays are there having A as an end point?




Use your protractor to find the measure of each angle above.










V. Mark four points with a pencil. Connect these four points to
form six line segments.
The poem entitled "The Roads of Math" by Jeffrey Dielle can
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many concepts of geometry.
Take a line, a straight line,
and divide it into three.
Make the three lines form
three angles,
And a triangle have we.
Now take this little triangle
and twirl it about in space.
Twirl the triangle 'round and 'round;
A cone is what we face.
Now look at the bottom of our cone.
We see a circle true.
Now let's examine the circle
And what it can do for you.
Let's draw a line through the center
Of our circle round.
We've discovered something new:
The diameter we've found.
Let's look at the line 'round the circle.
The circumference says, "Hi!11
Divide the circumference by the diameter
And we've found the number Pi.'
Now take our semicircle
And take a point on the rim.
Using the diameter, form a triangle.
Look carefully at this triangle.
If you do, something different you'll see,
For the largest of its angles
Has exactly ninety degrees.
Now take two of these new right angles.
Put their vertices in the circle's
center there.
With the diameter under one side of each angle,
We're ready to form a square.
Mark the points on the circumference
Where the right angles do fall.
Construct triangles in both semicircles,
And that is all.
From a line, to a triangle, to a cone,
To a circle, to Pi, to a square.
We have traveled the roads of math,
Which will take you anywhere!
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We live in a three-dimensional world, and we must teach our
youngsters to think in both two-and-three dimensional spaces: that
is, both on a plane and in space. Let children look at these figures
of the strokes of a wheel or a TV antenna, so they can visualize them
as intersecting lines.
The following charts can be used in demonstrating the various
sections of geometry.
Shapes:
Children should be encouraged to look for these various shapes
found in school buildings and equipment.
Take field trips and utilize other learning experiences.
A trip to Stone Mountain will be the format for reviewing the
four operations and their relationships shown.
Let; the students make projects to be viewed by others. Such
projects will include space figures made of plaster-of-paris and
lumber scraps, abaci,place value charts, geometric designs made with
straight edge and compass, games and puzzles.
A trip is planned for the Art Museum. This trip should help the
children become stimulated by measurement and geometry.
Questions relating to geometry:
1. Describe an isosceles triangle. Two of its three sides
are congruent.
2. What do we know about the sides of a right angle? What is
another name for this triangle? All three angles are
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congruent; scalene.
3. What do we know about the sides of a right angle? perpen
dicular to each other?
4. What is meant by an altitude? The height from a vertex
or side to the base.
5. Describe a scalene right triangle. Two angles are acute
and one angle is a right angle.
6. What do we mean by two congruent sides? Sides having
the same measure.
7. What is the symbol for "is congruent to?"
8. What is the name of the side opposite the right angle of
a right triangle? hypotenuse
9. What is the diffeeence between an acute angle and an obtuse
angle? An acute angle is less than a right angle and an
obtuse angle is greater than a right angle.
10. Give three examples of a line in your classroom, edge of
table, the intersection of the ceiling and one wall of the
room.
Questions relating to measurement:
1. With which of these things do we measure weight? scale:
time? clock: distance? tape measure: value? money:
liquid? quarts: grains and vegetables: bushels.
2. Name the unit of measure to use to tell the following:
a. The weight of a baby pound or ounces.
b. The milk needed for a cake cup
c. The time to run 100 yards seconds
d. The value of a house $
e. The width of your classroom _feet
f. The weight of a carload of coal ton
3. For each pair of measures given below, decide which names
the largest amount.
a. 1 yard; 38 inches d. 2 years; 106 weeks
b. 3 quarts; 1 gallon e. 48 ounces; 3 pounds (same)
c. 7 feet; 3 yards f. 178 minutes; 3 hours
4. Answer the question in each column below:
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Which Is longer How much longer
a. 23 Inches or 1 foot
b. 18 inches or 2 feet
c. 4 feet or 1 yard
d. 1 foot 8 in. or 19 in.
5. What is all measurement of line segment called? linear
measurement.
6. In order to change a smaller unit to a larger unit you
must divide.
7. In order to change larger units to smaller units you must
multiply.
8. Units of the same size may be added together.
9. How many decimeters are in 1 meter? 10
10. Give 3 names for this length. 3 feet: 3 feet = 36 in. = 1 yd.
Demonstrations and small group experiments.
Have pupils prepare rulers that are graduated into 1/12, 1/4,
1/8 and 1/16 segments. Help them become proficient in the use of
these rulers by answering questions concerning them.
Use a globe to make it clear to pupils that places located to
their east receive an earlier sunrise and that when people travel
east or west they change time accordingly.
Use a pupil-made twenty-four hour clock to express time in many
ways.
Let children make constructions and drawings of various geometric
designs.
Demonstrate how geometry and measurement can be shown through
drawings in other textbooks. Let children draw some of the many
possible paths between two points and create stories about the path
from one point to the other.
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For example:
Johnny started to walk to his friend Joe's house.
He walked by the pond and saw Arthur fishing. He stopped
in the park to play on the swings for a while. Then he
passed the Good Humor Man, but he didn't have any money
with him so he couldn't buy anything. He went on to Joe's
house, but Joe wasn't home, so Johnny decided to go back
home the shortest way possible. What path did Johnny
take? The straight path.
Constructing an inexpensive spere:
Materials needed -
1 beach ball
1/4 pound package of wheat paste
plain paper (quantity dependent upon the size of the beach ball)
Directions:
1. Inflate the beach ball
2. Pour about 1 quart of water into a bucket. Slowly sprinkle
the powdered what paste into the water, stirring constantly
so as to keep the mixture smooth. The mixture should be of
a think paste consistency when finished.
3. Cut the paper into strips about 2" to 10".
4. Dip the strips into the paste solution, being sure to wet
both sides. Then lay the strips lengthwise, one at a time
on the ball in a circular pattern overlapping each strip
with the one before until the ball is completely covered.
5. Cover the ball with one or more layers and then set it
aside to dry.
Measures and measurement:
1. Make a square yard from wrapping paper or newsprint.
Make nine squares feet of a second color to cover one
square yard. Rule one square foot into square inches.
2. Color one rod, one yard, one foot, and one inch of clothes
line, different colors, label appropriately, and mount them
in the classroom.
3. Make a simple balance with a stick and pans from paper pie
plates suspended by string.
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Measurement:
Distribute several meter sticks so that each group of four or
five children has one. Then pass a yardstick around the class. Have
children compare the length of the meter stick with that of the yard
stick.
Have one group of children measure the length of the classroom
in yards and another group measure it in meters. Have other groups
of children find the width of the room in yards and in meters.
In the following exercises use RS as a unit. Since your unit is
the centimeter, express your answers to the nearest centimeters.
1 catimeter
a. M(LM) z centimeters
b. m(PQ) - centimeters
c. m(N0) r centimeters
d. m(TU) _ __ centimeters
e. Find the measure of NK in inches, then in centimeters.
1 inch 1 centimeters
N , K
m(NK) s ________________ inches m(NK) centimeters
Terminology and Symbols
Geometry Geometry is the study of space and locations
in space.
Point A point in geometry is undefined. A geometric
point is considered to be a particular lo
cation in geometric space. A point does not
have length, width, or depth.








Sides of an angle
Congruent
Right angle
A line segment is a set of points in space
(that is, a subset of geometric space) that
represents the shortest distance between
two points.
A geometric line is undefined, but can be
thought of as a line segment that extends
endlessly in both directions. A geometric
line is a set of points and a subset of
geometric space.
A ray is a subset of a line beginning at a
point on the line and continuing all the
points on the line that are in the same
direction from the initial point.
An angle is defined as the union of two rays
having a common end point. The two rays
are usually not on the same line.
The vertex is the common end point of two
rays that form an angle.
The two rays that form an angle are called
the sides of the angle.
Two angles whose measures are equal are said
to be congruent. They are called congruent
angles.
If a given line is intersected by another
line so that the two angles formed on one
side of the given line are congruent, then
the two angles are said to be right angles.
The measure of a right angle is 90°.
B
Acute angle
For example, if m£AIB) = m(<BIC), then
<,AIB and^'BIC are both right angles.
An acute angle is any angle that is less than
a right angle. An acute angle has a measure







An obtuse angle is any angle that is greater
than a right angle and less than a straight
angle. An obtuse angle has a measure be
tween 90° and 180°.
A straight angle is an angle formed by two
rays on the same line extending in opposite
directions from a common end point. A
straight angle has a measure of 180°.
Any two angles with a common vertex and a
common ray (side) between them are called
adjacent angles.
Two angles are complementary angles if the
sum of their measures is equal to the
measure of a right angle (90^).
Two angles are supplementary angles if the
sum of their measures is equal to the measure







A plane is an undefined concept in geometry.
It can be thought of as the set of points
suggested by a flat surface extending end
lessly in the directions established by any
portion of the surface.
A closed curve is a curve that returns to
its starting point.
A simple closed curve is a closed curve
that does not intersect itself at any point.
Any simple closed curve divides a plane
into three sets of points:
1. The set of points composing the simple
closed curve.
2. The set of points composing the interior
of the closed curve.
3. The set of points composing the exterior
of the closed curve.
The union of a closed curve and its interior
is called a closed plane region.
The union of a simple closed curve and its














A polygon is a simple closed curve formed
by the union of three or more line segments
(called sides). If the sides of a polygon
are all equal (or congruent) and if the
angles suggested are all equal in measure,
it is called a regular polygon. Ebery poly
gon that is not regular is called an irregular
polygon.
A triangle is a polygon with three sides,
formed by the union of three line segments
lying end to end.
If all three sides of a triangle are con
gruent, it is called an equilateral triangle.
If at least two sides of a triangle are
congruent, it is called an isosceles triangle.
If two sides of a triangle are congruent,
it is called a scalene triangle.
If one of the angles suggested by a triangle
is a right angle, the triangle is called a
right triangle.
If all three of the angles suggested by a
triangle are acute angles, the triangle is
called an acute triangle.
If one of the three angles suggested by a
triangle is an obtuse angle, the triangle
is called an obtuse triangle.
If the three angles suggested by a triangle
are all equal in measure, the triangle is
called an equiangular triangle.
The Pythagorean theorem states that in a
right triangle the square of the hypotenuse
is equal to the sum of the squares of the
other two sides.
Triangles whose corresponding sides are
congruent and whose corresponding sug
gested angles are congruent are called
congruent triangles.
Triangles whose corresponding suggested
angles are congruent but whose corresponding
















A quadrilateral is a polygon with four sides,
formed by the union of four line segments
lying end to end.
A quadrilateral that suggests four right
angles and has four congruent sides is
called a square.
A quadrilateral that suggests four right
angles and has opposite sides that are con
gruent is called a rectangle.
A quadrilateral with opposite sides that
are congruent and parallel is called a
parallelogram.
A quadrilateral with all four sides con
gruent is called a rhombus.
A quadrilateral with two parallel sides is
called a trapezoid.
Parallel lines are lines in the same plane
that never intersect.
A circle is the set of all points in a
plane that are a given (equal) distance
from a given point, called the center.
A line segment extending from the center of a
circle to any point on the circle itself is
called a radius.
A line segment extending from one point on
a circle to another point on the circle and
passing through the center is called a
diameter.
The distance round a circle is called the
circumference.
A circular region is the union of a <fefrcle
and its interior.
The ratio of the circumference of a c&cle
to its diameter is called pi (r»T)« An ap
propriate value of pi is 3.1, 3.14, or 22
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Area The measure of a plane region is called the
area of that region.
Perimeter The sum of the measures of the line seg
ments that form a polygon is called the
perimeter of the polygon.
Measurement Measurement is the determination of the
size of a thing or a comparison of some
aspect of a thing with a standard unit of
measurement. A measurement is always ex
pressed in two parts.
1. A unit of measurement, which is the
quantity with which the quantity to
be measured is compared.
2. The measure, which is a number com
paring the quantity to be measured with
a standard unit of measurement.
For example, if a river is 100 feet wide
"100" shows the measure and flfeet" shows
the unit of measurement.
Direct measurement A direct measurement is any measurement
that is obtained by placing a measuring
instrument directly on the object to be
measured.
Indirect measurement An indirect measurement is any measurement
that is not a direct measurement. For
example, the measurement of the number of
gallons of water in a swimming pool is an
indirect measurement.
The evaluation of the effects of teaching-learning in this field.
A. Check pupils attitudes and skills
1. Have the pupils develop the ability to identify and
define the topics of measurement and geometry?
2. Have the principles set out in these topics been clearly
shown?
3. Have the pupils developed ability to work with each
other in planning and carrying out constructions?
4. Have the pupils developed the habit of critical
analysis of the constructions and results?
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5. Have the pupils shown improvements in drawing and
constructing geometric designs?
6. Have they developed ability to arrive at generalizations
from several observations and experiences?
7. Do they consider opinions of others in arrriving at
conclusions?
8. Do they accept conclusions without adequate evidence?
9. Have they developed the ability to apply the principles
and understandings gained?
10. Have they developed the ability to reason quantitatively
and symbolically?
B. Check pupils understandings.
Geometry
In geometry, we study points, lines, planes, and space.
Name three points on each of the following lines:
2.
3.
Name the lines determined by the following points:
1. D,C __ 3. A,E
2. B,F 4. C,D
To measure the length of a line segment AB we must determine
the number of units of measure contained in AB. Let one unit of measure
be represented by:
Then the measure of ^_
This is written m(AB) = 2.
is 2.
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Refer to the figure to answer the following:
1. Name 3 right angles
2. Name 4 acute angles
3. Name 4 obtuse angles
4. m CGF :
5. m BGC r
6. m BGE :
7. m AGF _•
8. m FgF z
A
Measuement:
Write formulas for the following:
1. Perimeter of a square "
G
2. Area of a restangular region
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3. Area of a square region









List the triangles from those pictured below which are:
1. Right 3. Isosceles _










The Education Significance of Teaching in this Field in
Terms of Preceding Succeeding Learnings, and the
Other Areas of Study in School
Geometry is introduced in the elementary school mathematics
program for the purpose of helping pupils understand and interpret
the physical world in which they live and for the purpose of helping
them acquire basic concepts and vocabulary that will be used as they
continued to study mathematics. The geometry studied in the ele
mentary school, is not the same type as that which has traditionally
been taught in the tenth grade. The intuitive approach is generally
used; pupils are encouraged to formulate precise language and to use
logical thinking as they deal with objects in the physical world
1
about them.
Many of the properties of geometry can be discovered as pupils
are engaged in activities involving familiar objects and ideas.
Pupils can be led to make important generalizations about sizes, shapes,
and relationships of objects in the physical world. Their curiosity
about such phenomena as the spiral of a snail's shell, the symmetry
of a snowflake, the paths of planets, and the hexagonal structure of
a beehive, provides an opportunity for bringing their observations
together in the form of underlying principles such as symmetry, parallel-
2
isms, perpendicularity, congruence, and similarity.
The study of geometry for elementary schools supports the opinion
of such national curriculum groups as the Greater Cleveland Mathematics
William B Ragan, Modern Elementary Curriculum (New York: Holt,
Rinehart and Winston, 1966), p. 336.
2Ibid.
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Program and the School Mathematics Study Group that a considerable
amount of geometry can be taught in the elementary school and to a
greater extent than it is now done.
In the upper grades, students can build models of solid geometric
figures. Through the construction, the formulas for volume and area
will begin to take on some meaning. It is through the experience of
construction that pupils can gain real understanding of the formulas
2
that are developed in geometry.
Every grade needs a change of pace in mathematics, and geometry
can provide this change of pace from the regular number work. Number
work can be strengthened by finding application in the world of
geometry. The type of geometry that children meet in the elementary
school is known as intuitive geometry, in which they learn to in-
3
vestigate by looking, feeling, building, and doing.
A first quantitative need of any society is a system of standard
measurement. Measurement is such an integral part of living that we
are often not cognizant of its extensive use and involvement in our
thoughts, observations, other experiences, and the making of decisions.
Since measurement is a process in the application of mathematics
(it is the connecting link between mathematics and our milieu) it is
vitally important that all pupils engage in an analytical study of
Thomas Denmark and Robert Kalin, "Suitability of Teaching
Geometric Construction in Upper Elementary Grades," The Arithmetic
Teacher, II (February, 1964), 79.
2
Lola May, "Getting Started in Informal Geometry," Grade Teacher,
LXXXIII (April, 1966), 90.
3Ibid. LXXXIII (February, 1967), 110.
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the measuring process.
Measurement is a major topic in elementary school mathematics,
appearing in every grade from one through eight. The importance of
measurement is indicated not only by its wide application in every
day life, but also because its basic ideas are studied in mathematics
classes through the graduate level of the university. Despite the
wide applicability of measurement and its continuous appearance in
the curriculum, there is a great gulf between how the practical man
measures, reports his measurements, and judges their preciseness,
and the mathematician's conventions for dealing with measurements.
Since children can deal successfully with measurement situations,
there is little defense for a program which fails to treat the
meaningful components of measurement or thwarts the emergence
because of unrelated considerations. The importance of measurement
to mathematics and to human affairs in general is so well established
that further neglect of measurement and related applied problems in




2James R. Smart and John L. Marks, "Mathematics of Measurement,"
The Arithmetic Teacher, XIII (April, 1966), 283.
3Lloyd Scott, "A Study of the Case for Measurement in Elementary
School Mathematics," School Science and Mathematics, IJCVI (November,
1966), 722.
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Area of rectangle ABCD z
6 x 4 : 24 sq. yds.
Area of triangle ABC is % area
of rectangle
% of 24 = 12 sq. yds.
Area of triangle 2 12 sq. yds.
Formula:
Area : % (b x h)
Area of a Paralleogram
base B
Area - base x height
Area of a Triangle
base
Area = % base x height
Formula:














h (a / b)
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Pupils should be given ex
perience in reading a real
thermometer. By using a piece
of ribbon or colored card
board to represent the liquid
in the thermometer, may be
set for various readings.
Speed Series





How Fast Do They Go?
Man walking 4 miler per hr.
Man running 15 miles per hr.
Horse running 30 miles per hr.
Duck flying 50 miles per hr.
Car 60 miles per hour
Train 60 miles per hour
Airplane 400 miles per hour
Satellite 28000 miles per hr.
Space ship?






















Volume of a Pyramid
w
Volume - 1/3 base x height
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Each interior angle - 180-
360/5 = 108°
Hexagon (regular)
Each interior angle - 180-
360/6 = 120°
Octagon (regular)
Each interior angle - 180-
360/8 = 135°
CHAPTER III
PRESENTATION, ANALYSIS AMD INTERPRETATION OF THE DATA
This chapter presents data pertaining to the changes in be
havior of seventh grade students STEP Test - Form 3A, which resulted
from teaching mathematics by the "old" and "new" methods.
The two groups of pupils were taught, the total seventh grade.
All these pupils were matched according to mental age, intelligence
quotient, average grade level of achievement, and sex. All these
1
pupils took the STEP Mathematics Forms 3A.
The Sequential Tests of Educational Progress are a special kind
of achievement-test series. STEP focuses on skill in solving new
problems on the basis of information learned, rather than on ability
to handle only "lesson material."
The researcher taught both groups for twelve weeks at 60-minute
periods. The experimental group designated as X group met daily at
nine o'clock and the control group, designated as Group Y met at
eleven thirty daily.
During the first four weeks of instructional periods, the two
groups were taught the same materials using the "old" and "new"
method-units of geometry and their applications. Group X was taught
Cooperative Test Division, Educational Testing Service,
Sequential Test of Educational Progress (Princeton, New Jersey, 1957).
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by the old method and group Y by the new method for two weeks then
they rotated for two weeks where group X was given instruction by the
new method and group Y was given instruction in the old method. At
the end of the fourth week instructional period, pupils in both groups
were tested, using the STEP Mathematics Forms 3B.
During the first week Of the following instructional periods both
groups went through a period of neutralizing. This period consisted
of three study periods, the showing of filmstrips and a visit to the
library.
While the X group was receiving instruction in measurement using
the "old" method, the Y group was receiving instruction in measure
ment using the "new" method, then both groups were rotated using
different instructional methods.
At the end of the eleventh week of instructional periods, both
groups were placed again in an neutralizing position. This period
consisted of a week of all study periods. Both groups were given the
Contemporary Methematics Test and were tested on the means of under
standing.
This data are dealt with in such manner so as to attempt to de
termine whether or not there were significant differences in pupils'
achievement and change in their mathematical behaviors when taught by
the content and method of the "new" and "old" mathematics.
The following statistical measures were found and used to treat
the data: mean, and the "t" ratio.
California Test Bureau, Contemporary Mathematics Test Series
(Monterey* California: McGraw-Hill Book Co., Inc., 1966).
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The data gathered from administration of the Sequential Tests of
Educational Progress Mathematics Forms 3A of this study were treated
by finding the mean and "t" to arrive at the significant measures. (In
order for "t" to be statistically significant at the .05 per cent level
of confidence, it must be equal to or more than 2.08).
Ages, I.Q.'s, grade level and sex of X group and Y group students.--
Data regarding the ages, I.Q.'s, grade level and sex of subjects are
shown in Table 1, page 53. An analysis of the data in this table reveal
that each group contained twenty matched students.
The data were obtained from the school records, the Otis Quick-
Seoring Mental Ability Tests. This test furnishes a short and easily
scored indicator of scholastic aptitude. This test was useful in
revealing the data needed for the pupils in this study.
According to these measures, Table 2 indicates that "t" was not
statistically significant because it was less than 2.08 at the .05
per cent level of confidence.
Individual raw scores, converted scores and general test results
obtained for students from X group and Y group - STEP AM.--This data
showed that there were no statistically difference between the two
groups of students insofar as the teaching of the "old" and "new" mt
methods is concerned; therefore, we must accept the null hypothesis.
The mean was 241.35 for X group and 239.00 for Y group, as shown in
Table 2, page 59.
A number of factors may account in the present study for the simi
larities in the two groups studied. One factor is that the
students who constitute the respondents are all members of the Negro
Otis Quick-Scoring Mental Ability Test (New York: World Book
Company, 1962).
TABLE 1






































































































































































































INDIVIDUAL BAW SCORES, CONVERTED SCORES AND GENERAL TEST
RESULTS OBTAINED FOR STUDENTS FROM X GROUP AND Y
GROUP - STEP AM
Raw Scores Converted Scores


























































































race, and are therefore subjected to all cultural and socio-economic
deprivations which Negro groups are generally subjected to. Further,
the environmental conditions of these students were poor—they had
essentially the same kinds of housing, and parents who had only a
few years of schooling.
Moreover, there is reason to believe that students seek high
grades rather than seeking comprehension. Tension is the hallmark of
the process-tension, which often invalidates the findings of these
tests since it frequently makes the student forget what he may very
well have known prior to the test!
For these, and similar reasons, there is a tendency for these
children to not show any significant degrees: and it is believed
that this may be the factor of this study in accounting for the null
hypothesis being accepted.
Individual raw scores, converted scores and general test results
obtained for students from X group and Y group - STEP BM.—Table 3,
page 61, presents the data pertaining to individual raw scores, con
verted scores, and general test results obtained for students from X
group and Y group. The data was compiled on the basis of scores ob
tained from the STEP Mathematics Test Forms 3B, after teaching the
"old" and "new" methods to both groups.
The data were dealt with in terms of using the mean, and the "t"
to arrive at significant measures. The mean for X group was 238.50
and 239.00 for Y group. The "t" was .16. The "t" of .16 is not
Peter K. Gurau, "Individualizing Mathematics Instruction," School
Science and Mathematics, LKVII (January, 1967), 11.
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TABLE 3
INDIVIDUAL RAW SCORES, CONVERTED SCORES AND GENERAL TEST
RESULTS OBTAINED FOR STUDENTS FROM X GROUP AND
Y GROUP - STEP BM
Raw Scores Converted Scores


























































































statistically significant at the .05 level of confidence.
There was no significant differences between the two groups of
students being taught the "old" or "new" mathematics, therefore,
we must accept the null hypothesis as indicated by the data, that the
two groups achieved the same.
In Austell, Georgia, many of the students are very slow learners.
They are especially poor in reading and these factors may be considered
as reasOns for not finding statistically significant difference be
tween the two groups concerning the "old" and "new" methods of mathe
matics.
Raw scores and general test results.—Table 4, page 63, presents
the data pertaining to raw scores and general test results from the
contemporary Mathematics Test, which was the last test given.
The data were dealt with in terms of raw scores, mean, and "t."
According to the data in Table 4, the mean for X group was 21.41
and Y group was 11.15. The "t" was 5.39.
Using the .05 level of confidence, there were statistically sig
nificant differences between the two groups. Therefore, we reject
the null hypothesis, which dealt with the "old" and "new" mathematics
achievements.
The X group in this study test results indicated that X group
had gained significantly at the end of the final testing period.
It is believed that the factors which account for the fact that
statistically significant differences were found between the two groups
pertaining to their test scores may be accredited to the fact that
Contemporary Mathematics Test Series, op. cit.
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TABLE 4
RAW SCORES AND GENERAL TEST RESULTS
Raw Scores
















































A "t" of 5.39 at the .05 level of confidence is significant.
64
the students were able to understand and solve problems in "new" mathe
matics.
It is also believed that the factors involved, in which a "t"
of 5.39 was overwhelmingly when attained in the final testing period
would be significant and the null hypothesis in this study would be
rejected.
CHAPTER IV
SUMMARY, CONCLUSIONS, IMPLICATIONS,AND RECOMMENDATIONS
Rationale.—During the past ten years the traditional elementary
school mathematics curriculum has been undergoing a number of changes
aimed at creating a modern mathematics program. New mathematical
topics are being introduced into the curriculum. Traditional mathe
matics materials are being reorganized and inconsistencies are being
removed from the teaching of mathematics.
The phrase "new topics" may be slightly misleading because the
topics themselves are not new in mathematics, but they are new to the
elementary curriculum. The concept of sets, for example, was developed
in the late nineteenth century, but was traditionally reserved for
advanced college mathematics courses; today the basic ideas of set
theory are being introduced successfully as early as the kindergarten.
Rather than introduce a variety of static and seemingly unrelated
ideas, the goal of a modern program is to develop better pupil under
standings of the relations between mathematical ideas and the part these
3
ideas play in the unified structure of all mathematics.
The change from a traditional program was devoted exclusively to
James W. Heddens, Today's Mathematics; A Guide to Concepts and
Methods in Elementary School Mathematics (Chicago, Illinois: Science





arithmetic; the modern program is broadened to include parts of
algebra, geometry, and logic as well. The traditional program was
usually based on computational drill, and memorization of facts and
shortcuts. The modern program stresses understanding of mathematical
processes and concept formation. Modern mathematics still demands
competence in the fundamental operations and an understanding of basic
facts (some of which must be memorized in any kind of program), but the
modern program strives, at the same time, to show why the operations
work and why the facts are true.
It is believed that the trouble with traditional mathematics, is
that students had to memorize too many laws and facts in arithmetic.
Children never understood why they were memorizing these laws and facts.
It is further believed that the new mathematics gave the students the
opportunity to discover for themselves the basic principles of mathe
matics.
Many individuals and groups have wondered who really started
these changes in modern mathematics. Individuals and groups have been
experimenting with certain phases of mathematics at various levels and
in different places as early as the 1950's. The UICSM (University of
Illinois Committee on School Mathematics), this group worked on de
veloping a new curriculum in mathematics for secondary schools. But
it was the College Entrance Examination Board's Commission on Mathe
matics that really started national reforms, about 1959. The School
Mathematics Study Group, generally referred to as SMSG, took up where
Heddens, loc. cit., p. 2.
Herbert S. Zim (ed.), Our Wonderful World (New York: Grolier
Inc., 1966), p. 47.
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the commission left off. Many other groups, like the Greater Cleveland
Mathematics Program, began to plan and develop programs that would be
both mathematically correct and pedagogically sound. Currently, changes
in mathematics are so extensive, so profound, and so far-reaching in
implication that they can only be described as a revolution.
During previous generations it was believed that there was a need
for all people to be able to calculate efficiently and accurately. But
now the task of calculation is being taken over by machines. These
machines are replacing many individuals because there is a need for
people who can think imaginatively, create new problems to solve, and
new ways to solve them for modern living and working is called for a
2
new kind of mathematics.
The writer is of the opinion that most people learn mathematics
partly so that they can solve problems which may eventually confront
them. The writer also believes that there is value in learning mathe
matics, so that the learner can apply what mathematics he has learned
in the future.
Evolution of the problem.—The writer's interest in this study
stemmed from a desire to see why mathematics is called the "new math."
Also the writer became interested because this was her first year
teaching modern mathematics.
Contributions to educational knowledge, theory or practice.--It
is hoped that this study will be important to other interested persons
Mary Fetronia, "A Letter to Parents About the New Mathematics,"
The Arithmetic Teacher, XIII (October, 1966), 468.
2
Heddens, loc. cit., p. 2.
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in the teaching of modern mathematics. It is further hoped that some
of the implications from this study can be used to help train persons
sufficiently enough to keep up with our rapidly changing space age.
Statement of the problem.--The problem of this study was to
determine whether the "old" or the "new" methods of teaching seventh
grade mathematics are more effective when a resource unit becomes the
basis for formulation of the teaching-learning units.
Purpose of the study.--The major purpose of this study was to
discover the extent to which pupils change their mathematical be
haviors when taught by the content and method of the "new" and "old"
mathematics. The specific purposes of this study were to:
1. Specify the old and new methods of teaching mathematics.
2. Identify or specify the content of the "old" and "new"
mathematics.
3. Structure the content of the "old" and "new" mathematics
according to the Taxonomy of Educational Objectives in the
cognitive and effective domains.
4. Develop resource units to serve as a basis for the
teaching-learning units the pupils will study during
the experimental period.
5. Teach the "old" and "new" units by the old and new methods.
Method of research.--The experimental method was employed,
utilizing the rotational technique to eliminate as many uncontrolled
variables as possible. The data were treated by use of appropriate
statistical analysis.
Research procedure.—The following procedures were taken:
1. Permission to conduct the study was requested from the
proper authorities of the Cobb County School System.
2. The forty seventh-grade pupils were divided into two
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matched sections, designated as groups X and Y. The two
groups were matched on the basis of age, sex, I.Q. and
previous achievement.
3. Each group, for the twelve weeks of this study, were
taught by the researcher.
4. The pre-test was administered to test the student's
mathematical achievement prior to the experiment.
5. Group X was instructed by the method previously defined
as the old method and group Y was instructed by the new
method for a period of six weeks, test X and rotate X and
test X again at the end of the experiment. This diagram
is shown on page 6.
6. The writer computed the significant difference and
tested the null hypothesis at the .05 level of confidence.
7. The conclusions were presented in terms of either rejection
of acceptance of the null hypothesis. Conclusions and re
commendations were formulated based upon the statistical
analyses of the data, gathered in this study.
Limitations of the study.--The limitations of this study are:
1. It concerned only Washington Street School in Austell,
Georgia.
2. It concerned only seventh-grade pupils enrolled at the
Washington Street School.
3. It concerned itself with only the achievement of these
pupils learning mathematics by the new method and old
method.
Period of the study.—This study was conducted during the months
of February, March and April of the 1966-67 school term.
Subjects and materials.—The subjects of this study were forty
seventh-grade pupils enrolled at the Washington Street Elementary
School during the 1966-67 school year.
Summary of related literature.—The experimental programs in
elementary school mathematics includes The Greater Cleveland Mathe
matics Program which was formed in 1959 as an instrument for
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developing the most effective curriculum possible for mathematics in
kindergarten through grade twelve.
The University of Illinois Project was an outgrowth of the Uni-
2
veristy of Illinois Committee on School Mathematics.
The Madison Project, directed by Robert Davis of Syracuse Uni
versity, is primarily a behavior study concerned with learning how
3
people learn mathematics.
The School Mathematics Study Group, under the direction of E. G.
4
Begle of Stanford University was instituted in 1959.
The Stanford Project, titled Sets and Numbers, is directed by
Patrick Suppes of Stanford University.
The arithmetic program seemed to be a favorite vehicle led by
fi 7 8
Jean Piaget, William A. Brownell, Jerome Bruner and others.
A summary of eight research studies at the elementary school
level, concerned with student achievement in arithmetic following
Hfilliam B. Ragon, Modern Elementary Curriculum (New York: Holt,





6Jean Piaget, "How Children Form Mathematical Concepts,11 Readings
in the Psychology of Cognition (New York: Holt, Rinehart and Winston,
Inc., 1965).
7William A. Brownell, "The Evaluation of Learning Under Dissimilar
Systems of Instruction," an address given at the September, 1965,
Chicago meeting of the Division of the American Psychological Association.
8Jerome Bruner, "The Growth of Mind," American Psychologist
(December, 1965), 1007-17.
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the study of a modern program was given by Payne.
2
Meadowcroft made a study where all of the students were taught
by the conventional text-book-lecture method.
Friebel provided convincing evidence that SMSG unit on measure
ment produces a desirable result.
Lexie Williams^ found in her study that there did not appear to
make a great deal of difference in reasoning, computational ability,
or development of understanding whether one teaches modern arithmetic
by conventional modern methods.
The findings of the study done by Ruby Gannaway on the "relative
effectiveness of two methods of arithmetic teaching in relation to
sex differences" revealed that females exhibited a higher degree of
arithmetic learning after being taught by the drill method.
Bronel Whelchel found in his study that although entirely new
Holland Payne, "What About Modern Programs in Mathematics?,"
The Mathematics Teacher, LVIII (May, 1965), 422-24.
Bruce A. Meadowcroft, "The Effects on Conventionally Taught Eighth-
Grade Math Following Seventh-Grade Programmed Math," The Arithmetic
Teacher, XII (December, 1965), 615-16.
3
A. C. Friebel, "A Comparative Study of Achievement and Understanding
of Measurement Among Students Enrolled in Traditional and Modern School
Mathematics Programs," (Dissertation Abstract, XXVI, August, 1965), 903-04.
4
Lexie B. Williams, "Two Methods of Teaching Arithmetic in Second
Grade" (unpublished Master's thesis, School of Education, Atlanta
University, 1965), p. 65.
Ruby Gannaway, "The Relative Effectiveness of Two Methods of
Arithmetic Teaching in Relation to Sex Differences" (unpublished
Master's thesis, School of Education, Atlanta University, 1960), p. 55.
6
Bronel R. Whelchel, "A Comparison of 'Meaningful' and 'Traditional'
Methodologies with Reference to Selected Topics from Number Theory"
(unpublished Master's thesis, School of Education, Atlanta University,
1965), p. 127.
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methods and mathematical symbols were employed with the experimental
group, the students may achieve equally as well when taught by the
traditional curricular sequences and methods.
Kersh states: "Learning is more effective even though it may
take the learner by discovery."
It was found by studies of Moon, Wise Woody, Charter and others
that adult society uses only a small proportion of the arithmetic
2
handed down by tradition in textbooks and courses of study.
Findings.—The findings were:
1. It was possible to specify the differences between the "old"
and the "new" methods of teaching mathematics.
2. It was possible to identify differences in the content of
the "old" and "new" mathematics.
3. It was possible to structure the content of the "old" and
"new" mathematics according to the Taxonomy of Educational
Objectives in the cognitive and effective domains.
4. It was possible to develop resource units to serve as a
basis for the teaching-learning units developed for this
study, and to teach these units.
5. Approximately 90 per cent of the subjects' parents were
not high school graduates. Host of them only completed
elementary school.
6. There were no statistically significant difference between
group X and Y in the total scores on the STEP Mathematics
Test Form 3A at the .05 level of confidence at the beginning
of the study.
7. There were no statistically significant differences between
groups X and Y in the total scores of the STEP Mathematics
Test Form 3B between the two groups at the .05 level of
confidence at the end of four weeks.
Bert Y. Kersh, "Instructional Strategies," The Arithmetic Teacher,
XII (October, 1965), 414.
Tlax G. Wingo, Encyclopedia of Educational Research (3rd ed.
"Arithmetic11; New York: Macmillan Company, 1960), p. 800.
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8. There were statistically significant differences in the
total scores of the Contemporary Mathematics Test Series
(at the end of twelve weeks), in terms of the experi
mental group as a whole. The experimental group scored
significantly higher than the control group.
Conclusions.—The data collected in this study did not lead to an
acceptance of the null hypothesis, because there were statistically
significant differences in the tested achievement of the two groups
that were students. Therefore, we must conclude that the "new"
method of teaching was the major factor responsible for the differences
in achievement at the end of the experiment.
Implications.—On the basis of the findings and conclusions of
this study the following implications were derived:
1. The effects of teaching the "new" and "old" mathematics
by "new" and "old" methods of teaching based in development
of teaching-learning units derived from resource units
are not detectable during the early stages of "take-over"
from the "old" to the "new" methods and content of mathe
matics.
2. Perservance factors in favor of the "old" methods and
content of mathematics do not appear to dissipate for some
period of time.
3. A resource unit on the content to be studied in experiments
of this type appears to provide a more useful basis for
experimentation than reliance upon different textbooks and
teacher guides. The resource unit provides a less biased base
for experimentation than single or multiple textbooks, or
textbook series adopted by school systems or states.
Recommendations.—On the basis of the findings and conclusions of
this study, it is recommended that:
1. Further studies should be conducted, using the same design
and model, using students from a more cultured area and
having higher intelligence quotients.
2. Studies of this nature should be conducted in other and
similar cjsmnunitles and schools to discover whether there
are peculiar and unique properties in the school-com
munity studied and described in the thesis*
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3. Studies of this nature should be made on other grade levels
using other variables than the ones used in this study.
4 More research studies on the best methods of teaching mathe
matics ("old or new") should be made because this type of
research has not yet given us enough information to clarify
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General
This is a test of some of the understandings, skills, and abilities you have
been developing ever since you first entered school. You should take the
test in the same way that you would work on any new and interesting as
signment. Here are a few suggestions which will help you to earn your
best score:
1. Make sure you understand the test directions before you begin work
ing. You may ask questions about any part of the directions you do
not understand.
2. You will make your best score by answering every question because
your score is the number of correct answers you mark. Therefore,
you should work carefully but not spend too much time on any one
question. If a question seems to be too difficult, make the most care
ful guess you can, rather than waste time puzzling over it.
3. If you finish before time is called, go back and spend more time on
those questions about which you were most doubtful.
Page 1
DIRECTIONS FOR PART ONI
Each of the questions or incomplete statements
in this test is followed by four suggested answers.
You are to decide which one of these answers
you should choose.
You must mark all of your answers on the sepa
rate answer sheet you have been given; this test
booklet should not be marked in any way. You
must mark your answer sheet by blackening the
space having the same letter as the answer you
have chosen. For example:





Since a dog is an animal, you should choose the
answer lettered B. On your answer sheet, you
would first find the row of spaces numbered the
same as the question—in the example above, it
is 0. Then you would blacken the space in
this row which has the same letter as the an
swer you have chosen. See how the example
has been marked on your answer sheet.
Make your answer marks heavy and black.
Mark only one answer for each question. If
you change your mind about an answer, be
sure to erase the first mark completely.
Do not turn this page until you are told to do so.
Page 2
PART ONE
Bob became curious about some of the sym
bols used in his older brother's plane geometry
book.
1 Bob read that the symbol s means that
two figures have the same size and shape.




2 Bob also read that the symbol ,—- means
that two figures have the same shape. In









Bob invented a new symbol, £*. He de
fined his symbol as meaning that two fig
ures have the same shape, but that each
side of the first figure is twice as long as
the corresponding side of the second. In













Bob found that symbols were used in dif
ferent ways: to express a relationship, to
tell you to perform an operation, and to
label a quantity. Which one of the fol
lowing symbols tells you to perform an
operation?
E -h as in 9 -s- 3
F - as in -6° F
G d; as in 30c
H ° as in 70° F
He discovered that > means "is greater
than," < means "is less than," and =
means "equals." If MN > PQ and RS
= TV, then
A MN + RS < PQ + TV
B MN + RS > PQ + TV
C MN + RS = PQ. + TV
D MN + RS < or = PQ + TV
Go on to the next page.
A seventh-grade class is studying health.
6 The class learned that \ pint of milk sup
plies 12% of the protein needed by a per
son each day. About how many quarts of
milk would supply all the protein needs





7 Some people suggest that the following
formula be used to determine the number
of hours of sleep needed during every 24-
hour period by a person between the ages
of 3 and 18:
8
H = 14 -A
where H is the number of hours of sleep
needed and A is the age of the person in
years. According to this formula, for each
year older a person gets, he needs
A i hour less sleep
B 1 hour less sleep
C i hour more sleep
D 1 hour more sleep
The teacher gave the class the formula
w = 5.5(h - 60) + 110 for finding the
average weight w in pounds for a given
height h in inches whenever h is more
than 60. According to this formula, an
increase of one inch in height corresponds
to what change in weight?
E An increase of 5 pounds
F An increase of 5.5 pounds
G An increase of 55 pounds
H An increase of 59 pounds
Page 3




















10 One boy in the class made a circle graph
to show his daily schedule:
I. Sleep 9 hours
II. Recreation 3 hours
III. School 7 hours
IV. Miscellaneous 5 hours
In which one of these graphs are the areas cor
rectly labeled?
Go on to the next page.
When John applied for a permit to learn to
drive, he was given a safety manual. The man
ual contained the following graph showing the
Page 4
number of feet it takes to stop a car traveling












I I Braking distance
100 200 300 400 500
Stopping Distance in Feet
The distance traveled during the reaction
time
A is the same at all speeds
B increases as the speed increases
C decreases as the speed increases
D increases as the speed decreases
Which of these is the best guess of the top
safe speed for stopping within a maximum
distance of 200 feet?
E 40 miles per hour
F 50 miles per hour
G 160 miles per hour
H 170 miles per hour
John's father rounded a curve at 30 miles
per hour and saw a truck stalled in the
road. In how many feet could he stop his
car?
A 40 i 60 C 70 D 80
At 40 miles per hour, which of the fol
lowing best compares the braking distance
Q with the reaction-time distance R ?
E Q, equals R.
F Q, equals 2 times R.
© Q equals 3 times R.
H Q, equals 4 times R.
15 For a speed of 90 miles per hour, the re
action-time distance is about
A 60 feet B 80 feet
C 100 feet D 120 feet
Mildred and her mother were preparing a tur
key for roasting.
16 Their turkey weighed 14 pounds. A turkey
this size should be roasted for 20 minutes
per pound. Which of the following is the
best time to start roasting this turkey in or





17 The cookbook recommends that £ tea
spoon of salt be used for each pound of
turkey. To find how much salt is needed
for the 14-pound turkey, Mildred should
A divide 14 by g
B multiply 14 by ^
C multiply 14x8
D divide 8 by 14
G© on to the next page.
18 An average serving of turkey is f of a
pound including meat and bones. How
many people can be served with the 14-
pound turkey?
E Fewer than 10 people
F Between 10 and 15 people
G Between 15 and 20 people
H More than 20 people
19 If they planned to serve dinner for 8
people, how much of their 14-pound tur
key would be left over? Assume an aver
age serving of f lb.




Elliott Smith helps his father care-for their
lawn and garden. ~
20 The Smiths' lawn is 30 feet wide and 50
feet long. The lawn mower cuts a strip
18" wide. What is the minimum number
of trips from one end of the lawn to the
other that must be taken to mow the
lawn?
E 12 F 20 G 34 H 40
21 Elliot can cut the lawn alone in two hours.
His father takes only one hour. How long
would it take them if they worked to
gether?
A Less than 1 hour
B 1 hour
C Between 1 and 2 hours
D 2 hours or more
Page 5
22 Last year, Elliot's father planted 6 to
mato plants in the garden. The average
yield per plant was 40 tomatoes. This
year he plans to grow 12 plants. With 12
plants, his average yield per plant is likely
to
E double
F increase by 6 tomatoes
G increase by 12 tomatoes
H remain the same
23 A gardeners' manual recommends that
trees be given 3 pounds of plant food for
each inch of trunk diameter. About how
many pounds of plant food should Elliot's
father use to feed a tree with a circumference
of 22 inches? (c - -nd)
A 7 §21 C 25 D 65
24 In the diagram, the shaded area repre
sents a walk around one of Mr. Smith's
flower beds.
2S
The area of this walk is about how many
square feet? (A = trr2)
|12 F 50 G 176 H 255
About how many tulips can Elliot's mother
plant around the edge of another circular
flower bed, 14 feet in diameter, if they are
to be spaced 2 feet apart? (C = wd)
A 7 B 22 C 28 D 44
Stop. If you finish fe®for® time is called,
check your work on this port. Do not §o
on to Part Two until you er® told to <i@ so.
STOP
DIRECTIONS FOR PAR? TWO
Part Two contains the same kind of material as Part One. Mark your answers in the same way.
Do not turn this page until y@u sr® to9«S to 4© m.
PART TWO
Grace plans to make French salad dressing
using the following ingredients:
£ cup vinegar J? teaspoon dry mustard
| cup salad oil £ teaspoon garlic salt
\ teaspoon salt \ teaspoon paprika
1 teaspoon sugar \ teaspoon black pepper
1 Grace wants to make 16 servings ofsalad.
She will use 2 tablespoonfuls of dressing for
each serving of salad. How many cups of
dressing should she make?





2 Grace did not have a measuring spoon for
i teaspoon. Which of the following could
she do to measure | teaspoon of black
pepper?
E Fill a \ -teaspoon measure twice.
F Fill a \ -teaspoon measure half-full.
G Fill a ? -teaspoon measure twice.
H Fill a £ -teaspoon measure half-full.
3 Everything in Grace's recipe except the
vinegar and salad oil is a dry ingredient.
What is the total number of teaspoons of
dry ingredients?
A Less than 3
B Between 3 and 4
C More than 4
D It cannot be determined.
4 How many times as much salad oil as






Harriet went shopping with her mother.
5 Harriet's mother parked the car in a lot
where rates were 50 cents for the first hour
and 10 cents for each additional hour or
fractional part of an hour. Ifthey entered
the lot at 1:30 p.m. and left at 4 p.m.,
what was the cost of parking?
A $0.60 B $0.65
C $0.70 D $0.75
6 Harriet wanted 6 pairs of socks. Store X
sold them at 2 pairs for $1.25; the same
brand sold in Store Y at 3 pairs for $1.98.
To be economical, what should Harriet
do?
E Buy the socks at Store X
¥ Buy the socks at Store Y
G Buy the socks at either store; it makes
no difference
H It cannot be determined from the facts
given.
7 At Store W they bought a scarf for $1.75,
a blouse for $2.50, and a pair of pajamas
for $2.25. If the store gave a 20% discount
on the total purchase price, how much






3 On the way home, they bought ice cream
to store in their home freezer. How many
cents could be saved by buying a half gal
lon package for 90 cents instead of the
same quantity in pint packages at 25 cents
each?
E 10 F 20 G 40 H 65
9 They also stopped to buy gasoline. The
price p of the gasoline is given by the
formula p = 0.27n. Which of the fol
lowing is true of this formula?
A As n increases, p decreases.
B As n increases, p increases.
£ As n decreases, p increases.
D None of the above is true.
Go on to the next page.
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Harry found this graph in his newspaper. It







































On how many days did the temperature
reach 90° or higher?
El F 2 G 3 H 10






Harry recalled that the lowest tempera
ture last winter was 15° below zero. How
much warmer than this was the highest





13 "Temperature range" is the difference be
tween the daily high and the daily low.






G® on to the next page.
Dick joined his school's track team. He was
particularly interested in running the mile and
in broadjumping.
14 Dick learned that Roger Bannister was
the first to run the mile in less than 4 min
utes. One mile in 4 minutes is the same





15 In Europe, the common unit of distance
is a meter (about li^ yards). Which is
larger, 96 meters or 100 yards?
A 96 meters
i 100 yards
C Both distances are the same.
D This cannot be determined from infor
mation given.
16 One day Dick jumped 13 feet 5 inches
and Jim jumped 12 feet 8£ inches. How
much farther did Dick jump than Jim?
E 6 i inches
F 1 foot 6 \ inches
G 8 \ inches
H 9 i inches
17 The broad-jumping pit is in the shaded
part of the rectangular infield ABCD
shown in the figure below.
A B
Page
18 One morning when Dick went out t
practice, he noticed that the track wa
wet. He concluded that it had been rain
ing. Which of the following is the bes
comment on Dick's conclusion?
E Dick is right because the ground is wei
F Dick did not see the rain, so he is no
right.
G Whenever it rains, it is wet. It is wei
so it has been raining.
H More information is needed before w
can tell whether or not it has beei
raining.
D
Which of the following tells what part of
rectangle ABCD is shaded?
A § x 1
B 1 X §
Go on to the next page
In 1955, some scientists announced that they
thought an artificial satellite could be launched
into an orbit about the earth. A plastic balloon
would be used to lift the satellite 15 miles, after
which the satellite would rise in 3 stages.
19 The scientists said that the best angle of
launching would be 45 °. Which of the




The weight of the rocket in Stage I was
given as 13,500 pounds and in Stage II
as 1,300 pounds. Which of the following
is the best estimate of the ratio of the
weight in Stage I to the weight in Stage II ?
E 10 to 1
F 13tol
G 122 to 1
H 150 to 1
The radius of the plastic launching bal
loon was given as 90 feet. Which of the
following is the best estimate of the vol





If a smaller balloon with a radius of45 feet
were to be used, the volume of this smaller
balloon would be what part of the volume








The speed of the proposed satellite P in
its orbit 250 miles above the earth will be
18,400 miles per hour. Imagine another
satellite X traveling at the same rate in
an orbit 200 miles above the earth.
Which of the following statements is true?
A Both satellites will go around the earth
in the same length of time.
B Satellite P will complete its circuit in
less time.
C Satellite X will complete its circuit in
less time.
D There is no way to determine which
satellite will complete itsjourney around
the earth first.
Scientists calculate that in the immediate
region ofthe earth a speed of 25,000 miles
an hour will allow an object to "escape"
and fly into free space. Which of the fol
lowing will change 25,000 miles per hour
to miles per second?








The satellite will be about the size of a
basketball. A basketball is 30 inches in
circumference. Which of the following is the
best estimate of the diameter of the satellite





If you finish before time is called, you
may cheek your work on Part Two, Do
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Genera! Directions
This is a test of some of the understandings, skills, and abilities you have
been developing ever since you first entered school. You should take the
test in the same way that you would work on any new and interesting as
signment. Here are a few suggestions which will help you to earn your
best score:
1. Make sure you understand the test directions before you begin work
ing. You may ask questions about any part of the directions you do
not understand.
2. You will make your best score by answering every question because
your score is the number of correct answers you mark. Therefore,
you should work carefully but not spend too much time on any one
question. If a question seems to be too difficult, make the most care
ful guess you can, rather than waste time puzzling over it.
3. If you finish before time is called, go back and spend more time on
those questions about which you were most doubtful.
Pagel
DIRECTIONS FOR PART ONE
Each of the questions or incomplete statements
in this test is followed by four suggested answers.
You are to decide which one of these answers
you should choose.
You must mark all of your answers on the sepa
rate answer sheet you have been given; this test
booklet should not be marked in any way. You
must mark your answer sheet by blackening the
space having the same letter as the answer you
have chosen. For example:





Since a dog is an animal, you should choose the
answer lettered B. On your answer sheet, you
would first find the row of spaces numbered the
same as the question—in the example above, it
is 0. Then you would blacken the space in
this row which has the same letter as the an
swer you have chosen. See how the example
has been marked on your answer sheet.
Make your answer marks heavy and black.
Mark only one answer for each question. If
you change your mind about an answer, be
sure to erase the first mark completely.
Do not turn this page until you are told to do so.
PART ONE
Ann and Linda decided to bake cakes and
brownies for sale. Their brownie recipe called
for the following ingredients:
2 eggs £ cup flour
1 cup sugar ^cup chopped nuts
2 ounces chocolate £ teaspoon vanilla
4 cup butter a teaspoon salt
This makes two dozen brownies.
1 In order to try out the recipe, Ann first
made only one dozen brownies. Howmuch





2 The girls found that it cost 18 cents to
make one dozen brownies. For each dozen
they added 1 cent for loss, 2 cents for pack
aging, 3 cents for delivery, and 8 cents for






3 The girls bought 21 dozen eggs. Since the
ingredients listed above make two dozen
brownies, how many dozen brownies can





4 The girls sold 22 dozen, 34 dozen, 46
dozen, and 58 dozen in four successive
weeks. What is the best estimate of sales
during the fifth week, if sales continue to






Linda also made a cake for sale. She had
three cake pans, each large enough to use
for the cake. Since she wanted a high
cake, which of these cake pans should she
















D It makes no difference.
Mr. Jones has a dairy farm.
6 The farm consists of 200 acres of land.
Which of the following is nearest to one
acre in size? (1 acre = 4840 square yards)
| Top of a desk
© Football field
F Floor of a classroom
H Lake Michigan
8
Mr. Jones says his cows give an average
of two gallons of milk per day. Which of
the following objects has a capacity closest
to one gallon?
A Tea cup § One-pound coffee can
C Man's shoe box D Bath tub
Three-fourths of Mr. Jones' cows areJer
seys. Two-thirds of Mr. Brown's cows are
Jerseys. Mr. Jones has fewer cows in his
herd than Mr. Brown. Which of the fol
lowing statements about the number of
Jerseys they own is true?
E They have the same number.
F Jones has more than Brown.
© Brown has more than Jones.
H More information is needed to find out
who has more.
G® on to the next psg@.
> Mr. Jones has two fields of equal size. If
he grows corn on | of field R and f of
field S, which of the following statements
is true?
A Field R has more space in corn than
field S.
B Field S has more space in corn than
field R.
C Equal space is in corn on both fields.
D The spaces in corn cannot be com
pared.
10 Mr. Jones lets his goat graze in a 30 by 40
yard field by tying it to a pole in the center
with a 10-yard rope. Which of the follow
















The Roman numeral MDCCCXL on a cor
nerstone aroused the curiosity of Miss Smith's
class. She told them it represented 1840. The
class talked about ways ofwriting numbers and
different number systems.
11 Harry invented a new number system for




What number in our decimal system
would correspond to 48 in Harry's system?
A54 B56
C 58 D 60
12 How would the number 44 in our decimal
system be written in Harry's system?
1 38 p 44
G46 H52
13 Which volume is Volume LXIX of a set





14 In our number system, it is important to
understand the place names. Which of






5S Unlike our system of numbers, which is
based on 10, the Babylonian system was
based on 60. Which one of the following
systems of measurement resembles the
Babylonian?
A English weights (ounces, pounds, tons)
B English lengths (inches, feet, yards)
C United States money (cent , dimes,
quarters)
D Time (seconds, minutes, hours)
G® &n to the next page.
Page
The 40 eighth-grade pupils in LincolnJunior 18
High School set up an insurance fund to pay
for books lost by the class. Each pupil gave
the same amount to the fund at the beginning
of the year. Each time a book was lost, the
loss was paid for from the fund.
16 In each of the past five years, eighth
graders had lost 4, 2, 2, 4, and 3 books
respectively. Using the average of the past
five years, what would be the best estimate
of the number of books which will prob- '"





17 The average value of each book is $2.
The class wanted the expected loss to be
shared equally by the 40 class members.
If n represents the number of books the 20
class expected to lose, which of the follow
ing expressions shows what each had to










At the beginning of the year, the pupils
collected e cents from each of the 4C
pupils to pay for lost books. How mucr.
money (in cents) was collected?
E 40 - c





At the end of the year, the pupils discov
ered that 2 fewer books had been lost thai
the number n they had expected to lose
Which of the following tells how man}
were lost?
A n - 2
C 2n
D 2 + n
One book, worth $2, was lost during the
year. After the lost book was paid for
the money left in the fund was dividec
equally among those who had not los
books. If each pupil had paid 15 cent:
into the fund, how does the amount re
turned to each student who had not lost
a book compare with the original 15$?
i It is less than the original contribution.
F It is equal to the original contribution.
G It is more than the original contribu
tion.
H There is not enough information giver
to compare the two amounts.
G& ®n to the next pag<
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As a result of a trip to a planetarium, Howard
became interested in studying astronomy.
21 Howard read that planets travel in ellipti
cal orbits. Which of the following paths is
most nearly like an ellipse?
A A sidewalk around a city block
B The path of an elevator in an office
building
C The track used for races in a school
stadium
D The route of a transatlantic ship
22 He learned that the temperature on the
planet Jupiter is 216° below zero. On
Uranus it is 300° below zero. How do the
temperatures on these two planets com
pare?
E Jupiter is 84° warmer than Uranus.
F Uranus is 84° warmer than Jupiter.
G Jupiter is 516° warmer than Uranus.
H Uranus is 516° warmer than Jupiter.
23 Howard read that the surface tempera
ture of the sun is 6000° Centigrade. In de
grees Fahrenheit, this temperature is closest





24 To compare the size of the earth and
Mars, Howard made a scale drawing.
The diameter of Mars is about 4,200
miles; of the earth, about 7,927 miles.
How does the diameter of Mars compare
with that of the earth?
I One half as large
F A little more than one halfas large
G A little less than one half as large
H Twice as large
25 The World Almanac told Howard that as
the moon revolves around the earth, the
shortest distance between the centers of
these two bodies is about 220,000 miles.
The radius of the earth is about 4,000
miles and that of the moon is approxi
mately 1,000 miles. About what is the







Stop. If you finish before time is called,
check your work on this part. Do not 30
©n to Pert Two until you ore told to do so.
DIRECTIONS FOR PART TWO
Part Two contains the same kind of material as Part One. Mark your answers in the same way.
Do not turn this page until you sire told to do so.
PART TWO
Ellen and her family who live injunction City
planned to visit her uncle in Newtown. They
wanted to leave about 5:30 p.m. and found


















Which one of the following comments
about these two trains is correct?
A Train X leaves Junction City first and
reaches Newtown first.
B Train X leaves Junction City second
and reaches Newtown second.
C Train Y leaves Junction City second
and reaches Newtown second.
0 Train Y leaves Junction City second
and reaches Newtown first.
How do the times the two trains stay in
Junction City compare with one another?
E Train X stops longer.
F Train Y stops longer.
G Both stop equal lengths of time.
H This cannot be determined from the
table.
Ellen wants to find the number of min
utes it takes to go from Junction City to
Newtown on train Y. Which of the fol
lowing methods of computation would
give her the correct answer?
A add 15 and 21
1 subtract 45 from 621
Cadd 45 and 21
0 subtract 21 from 45
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4 Children under 12 pay half fare. How
many fares would be required for Ellen,
her brother, and her parents, if both chil





5 Distances are measured in kilometers in
many countries. If5 miles equals 8 kilom
eters, about how many kilometers are
there between Junction City and New-
town, a distance of 40 miles?
A less than 50
B between 50 and 75
C between 75 and 100
D more than 100
Mary went with her mother and a neighbor to
the grocery store.
6 Their neighbor bought 2 quarts ofmilk at
24 cents per quart, 6 cans ofjuice at 2 cans
for 29 cents, and a loaf of bread for 15
cents. How much change should she re





/ Tomato juice was on sale at 3 cans for 29
cents. The regular price is 11 cents per
can. How many cents did Mary's mother





Go ®n to the nest! page.
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The circle graph below shows the budget
plan Mary's mother uses for food and
other expenses.
If 33^% of the family expenses are for






Mary had to buy bread for a club picnic.
She needed enough bread to make 2
sandwiches for each of the 18 girls in the
club, with each sandwich requiring 2 slices
of bread. If each loaf of bread contained
20 slices, how many loaves should Mary





Mary wanted a can ofolives. She saw two
sizes on the shelf. Can P had a radius
twice as large as can Q, but was only onq-
half as tall. Which of the following com
parisons of the volumes of P and Qis cor
rect? (Volume = 7rr2h)
E They both were the same.
F P was halfas large as Q.
G P was twice as large as Q.
H P was four times as large as Q.
Page 7
11 The cashier totaled their bill on an adding
machine. One item Mary's mother had
bought cost 40 cents. By accident, the
cashier punched a 4 in the third instead
of the second column from the right. In
order to correct their total bill, which of





John kept the records for his softball team.
The chart below shows the batting record of















12 The batting "average" is the ratio ofnum
ber of hits to the number of times at bat.
Karl's batting average is f. Which of the
above players has the highest batting av
erage?
|Art F Bill Gjack H Karl
13 If Art continued to get hits at the same
rate as in the first two games, how many
hits would he have after 35 times at bat?
A 8 B10 C 12 D 15
14 In the third game, Jack got 1 hit in 2
times at bat. How did this change his
batting record?
E Raised it. F Lowered it.
G Left it unchanged. H You can't tell.
15 Ifeach of the four teams in the league is
supposed to play every other team just
once, how many games must be played?
A 4 B6 C 12 D 16
G© on I® the n@xf p0§e.
One of the world's earliest measures of length
was the cubit. The cubit originally was the
length of a man's forearm. Later, the cubit was
defined as 18 inches and related to other units
in this way:
1 span = 2 hands
1 cubit = 2 spans
1 fathom = 4 cubits
16
17
Which statement about the original cubit
is true?
E It was a convenient measure, but its
length varied from person to person.
F The length of the cubit was the same
number of inches for everyone.
G The cubit was a practical unit for meas
uring distance between cities.
The cubit was a standard measure ofH
fixed length.
If a cubit were used as a measure of length
today, which of the following would be the
most likely way to express a unit of vol
ume?
Page
1S An altar in an ancient temple was 16
cubits long. How many hands was this






19 Which of these is the best guess of tht






20 If you could use only cubits, it would bf
possible to measure only one of the follow
ing. Which one?
I Angle of elevation
F Temperature of a room
G Height of a building





Go @n to the next page.
Vlary became interested in the problems in-
/olved in planning a well-balanced meal. She
bund the following table in a cookbook. Each
star in the table indicates that one serving of
Page 9
that food supplies 10% of a person's daily need








































* Stands for 10% of daily need.
21 What part of the daily need of vitamin A






22 Mary drinks four cups of milk every day.
Four cups of milk supply about what per





13 For equal quantities, which of the follow
ing fractions gives the ratio of vitamin C





24 Mary compared the vitamin C content of
leafy vegetables with that of citrus fruit.
How many £-cups of leafy vegetables give




















If you finish before time is called, you
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INSTRUCTIONS
Read each question very carefully. Choose the one best answer for each question. Now study Sample A and
the directions for marking below:





What is the correct answer for Sample A? This is how you would mark it:
IF YOU ARE MARKING ON A SEPARATE ANSWER
FORM, READ THIS.
Find the space for Sample A on your answer
form and see how it has been marked. You are
to mark all your answers in exactly the same
way. Be sure you are marking the same number
on the answer form as you are reading in the
booklet.
IF YOU ARE MARKING ON THE TEST BOOKLET,
READ THIS.
Mark the letter of the correct answer on the
line just in front of the letter A at the
bottom of the sample. Mark all your answers
the same way. Be sure you mark your answers




1. Which one of the numerals below,
when expressed as a decimal,





1 J....-2, -1,0,1,2, 3, ...]
2 | 1, 2, 3, 4, 5, 6, 7 |
3 jl, 2, 3,4, 5, ...}
j 0, 1, 2, 3, 4,... ]
2. If a and b are integers and b ^0,
the number represented by the
fraction f is called
e a rational number.
f an irrational number.
s an integer.
h a natural number.
3. How many real numbers are there





4. Which one of the sets below
represents the set of all counting
numbers?
5. What is the answer to this problem
in modulo 5?
2 + 3 =
A counting number (or "natural
number") which is divisible by a
smaller counting number different
from one is called
1 an odd number.
2 an even number.
3 a prime number.
4 a composite number.
7. A set is always a subset of itself.
a True under all circumstances
b Impossible to tell
c False under all circumstances




9. What is another way of writing
103X103?
a (10 +10 +10) X (10 +10 +10)
b 2,000
10. The sum of ^ + f when b ^ 0 and
0, is
e ab + cd
bd















The number cannot be factored.
12. Which whole numbers have another
whole number midway between
them on the number line?
e Any two numbers that are even
whole numbers
f Any two whole numbers of which
one is even and the other odd
8 Two whole numbers of which one
is zero and the other is any odd
number
h Two whole numbers of which one




Problems 13, 14, and 15 are questions
about the following sets.
SetX=jl,2,3[
SetY = {4,5, 6, 7J












{1, 2, 3 j





None of the above
b 0
c{ 1,2,8}
d None of the above
16. If a is an even natural (or "count
ing") number, and b is an odd
natural number, and a > b, then
a — b is an odd natural number.
T True under all circumstances
? Impossible to tell
F False under all circumstances
CMT-JH-W
17. If n represents an even number,
how is the next consecutive even
number represented?
1 n + l
2 n + 2
3 2n
4 2n + 1
,17
18. What is the greatest common





















Thirty-six is the least common
multiple of
a 36 and 72.
b 6 and 9.
c 3 and 6.
d 12 and 18.
21. All natural numbers > 1 (one), that






22. In what base is the numeral 10





23. A statement can be proved false by
exhibiting a single case for which it
is not true.
1 True under all circumstances
2 Impossible to tell
3 False under all circumstances
25. Which one of the sentences below
expresses the mathematical property
of commutativity in multiplication?
2 (KL)M = K(LM)
3 KL = LK
4 K(L + M) = KL + KM
_25
24. Which one of the sentences below
illustrates the mathematical
property of associativity in addition?
Given the statement: "All pobbles
have six toes," which one of the
following statements denies it?
x+y=y+x
d- None of the above
a No pobble has six toes.
b There is at least one pobble
which does not have six toes.
c There is no pobble which does
not have six toes.





1. Which one of the open sentences
below mathematically represents
the following question?
Jane is twelve years old. She
is six years older than her
brother. How old is her brother?
a 6x = 12
b x = 12 + 6
d x-6=12
4. If the measure of one angle of a
scalene triangle is 60, which of the
following statements is always true?
e One of the other angles has a
measure of 60 degrees.
f One of the other angles has a
measure of 120 degrees.
8 The sum of the measures of
the two other angles is 120
degrees.
h Two of the sides are equal.
2.
0 12 3 4 5
Which one of the answer choices
below is the solution set pictured
in the graph above?
'■ The set of all numbers except
two
g The set of all numbers greater
than two
h The set of all numbers less
than two
5. The distance between two parallel
lines m and n may be described
as the length of
1 a line perpendicular to both of
the parallel lines.
2 any coplanar line segment per
pendicular to lines m and n.
3 any line segment perpendicular
to one of the parallel lines.
4 any line segment perpendicular
to both lines with endpoints on
m and n.
6. In the figure below, which set of
points is the intersection of line CD
and the circle?
3. Which one of the answer choices
below describes the graph of the
following condition?
The x-coordinate of an ordered
pair is 0 (zero) and the y-
coordinate is any real number.
a The x-axis
b The y-axis
c A non-vertical line through the
point of origin
d The point of origin
CD
b Segment CD
C j C, O, D j
d Line CD
CMT-JH-W [8]
7. Which one of the graphs below
expresses the solution set to the
equation y = x +1, where the
domain is the set of real numbers?
y
10.






In the figure above, lines m and n are
parallel if
a angle x is congruent to angle g.
b angle w is congruent to angle f.
c line t is a transversal.
d angle y is congruent to angle f.
11. What is each edge of a rectangular
region?
e A line








d None of the above
9. The point in the coordinate plane






12. What does the symbol % represent?
a .100
b 100
c Two decimal places
d Hundredths
13. If x and y are whole numbers, and
x > y, which formula below
expresses the number of whole







14. The exterior of a circle is the set of
all points whose distance from the
center is : the length of the
radius.
19. Which one of the given symbols
makes the sentence below true?




d None of the above
15. If y =-|-when and
then
1 qr = st
2 JL-_L
r s
3 qt = rs
4- qs = rt -15
16. Which one of the open sentences
below mathematically represents
the question:
How many dollars may be




b 10x = 550
c 100x = 550
d None of the above
2 <
3 >
4 None of the above
20. Which mathematical sentence
expresses that the product of the
numbers two and y, is less than
negative eight?
a 2y > -8
b- 2 + y>-8
c 2 + y<-8
d 2y<-8
21. Which one of these expressions




4- None of the above
17. The ratio of a number x to a





18. Which mathematical sentence
expresses that a number x increased
by four is less than eight?
a x + 4>8
b- 4x > 8
c 4x < 8
d x + 4<8
22. A diagram of a rectangular room
was drawn so that the length of
the figure was i\ inches and its
width was 1 \ inches. It was then
decided to draw an enlargement
which was 10 inches long. How
wide should the enlargement be if
the ratio between length and width




d Some other number
CMT-JH-W [10]
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